
12/11 jljjxJI _28 AbJU 
2012 jaaujjj / 




SCIENTIFIC 

AMERICAN 




pdflJ^i rm 


jji, 9^Ub 


o^Luij IjU 


s^ubii jduAfl 


4.^u*Jl <ULl^. ^Jl J-Iaiui jjlII oJb 


SSLl^JI ^ j^lLxlxlu £l c£l 


CjL Jl {lJjj I jLs 


JixJI 


















































jju-o 

ill liljo 



ai^uall^lc, £_jjl 

i^td &+Laij 

((^jjjdi ^ n u ii oijjJi ai u ii u i)) (j^uo 

*■ V* ^ ^kW* .4 : lJlJG 


“ t bc 1 @ 

Gi^iall ,ok £jjLi 

._i j*J1 LliisJI ^Lm^jL, ._iLL.j-iJI ))kj 


— <L_d|jJ — p^aAJI i_jLj£JI I jj& Ja-I-(-UJ 

^aliill ^olIi-ijlI Ij i_j^aJI pLclLJI cl jUal 

^ji) oLaj-^JI JL_^ l$JI \ j .1 x ^> jj ^^-LiJI 

lUj-t-aJI A _ujIjJj jJI <_uLjja!I _L*JI 

djLavi aii ots^i ^ul £ f(<aL^i <^ui 

I JJSLaJ jl I II (jjjJI f-LdisJI Cjljl aGL 

fjc. <L»L^.}U <Jjl^_o dLljj 

LojAi oj -°^—<-uilj i_jjjl!I ^LclLJI l 3^- J—^ • 

sji^ai ajj <_utjjai L_uja^> 

V I (4-ClIaJI ^Vjjifc ^-Ji- LX) • 


sjujli ajj o^i 






VI ^l^JI 


:<JllJI &MUI 

^ ^ ^i) J/VI oL-dl 

. 4 LjlS ijA ol i mIIj i_JjaJI 1 a! ^ , ,,l J . ~W) , II 

:(Jj—£s—^ LS i) ^ 5 -aiaJI C__sl—jJI 

tjAa.i <jljl<_u cx-llUl oLJI 

. <U 1 a t >L» \ ^ 1 1 a If* . 

^^aJI ^j-o <—478 ujI—J^- ll £.—Saj 

1a t I 4 1 | 


jLayi 

Guide to the 

HUMAN BODY 

i_lJg 

pxq\. RXchavA'NaW.ex 



(jLtxuVI i i<~s 1 (J-^ia jj^xyya JJj <j| 

Lia^-xa L\j& J_ xjj <jl «Ar_l ,_clLjJj 

f\ \ a* i ni l^ 1 1 ^ <ulkU 1 '!.<'<.<! ' 

Ijjfc (J) -Q 6 J—Jj.^ai A -XikJI 6j- 

^j^aATJ <1_aj_> j^_o (J_JJI 

: IfA^ ^_a (A _^-UJI o 1 j>"JI j. _A] 

— oiu-ai — a a< nLuJi sj^^.vi — ^jli 
.<a^ji 


^L^VI I M^S ^C-J^ i M \l 

<JL^I J _Gj £_o f <J l. Ac 1 i_3lJ 

^UJI £U -^> LS-^J : ‘ l — 

Sjj a o (aj.-...^^ A _i ilU <cj_ 


U ^ < v<"j| ^.U,| j^aii 

<_Jjjj-*jij jAj-o 600 ^—Lc 

l^^Jj-ijJI <aai c->vi_aJi 


. <->j < tn 11 


philip’s 2008 :<» ^ (N) 


dujai _ 31131 Sl^sJI 36252 (*) 

(569+) 55187222 :^lG^JI - (569+) 00187222 :h^}i\ <JU 
wk.gro.safk(a)rohtua ^jjlUVI - (569+) 15187222 
gro.safk.www ^ajil 



^j_-L^li -- ■»-. .n ^^1 

sWfl ^UDfl Er>^T 

N#|Ufln ITpW^^lW i « |, ^ tfirs*'W» 



dnHJl SfiHfY « E h*M ( 





OlJjS3\^j*jula\ l&jO 


J4JU 




jl»i T) Q->~1 

^JwvJ^wv W .-1 0 ^ Ld l. I ‘ ^ ‘ ^ ^ 1 

Young Engineers/Future Leaders 

2013^1^12^110 


A rti-s \ \ 

'^aIa^AN iva\^V\ ^ \y 

^-0 ^jjIjlIIL 

^LalaJLOj 

XV.NS(^ AY 


(jA i II ^aJI CjLcjaAjil ^_lc jAijil j!^jju_u 
jjUdl (j_a ^aLI«A a — uj <l-j LaJ 1 

: <_uVI <j^IjJI 


Sjl j| ^ ^j|jl^_o A j—:lj l-jIj— aJl jjj Jj» <>" • 

L^J 1 * < , ■ A j ft A < J d t | I " \ 1 t~ ‘ ''• I I 


jjJjl^JI C.LK _j cji^^iai ^ _cj • 

11 aJj^j ^HuJi "4r_ iu.~a i 

aJI a aIaJ 1 v ^ 1 * vH 


^kxVillil «Lai_C d) Loj) I * ^ 6 J-da CaL 


a • 


. £j\ * <1 j\(g r> '_>1 \ * till 


^ J^JXI 

www.wfeo.net 

Facebook 

Young Engineers/Future Leaders (YE/FL) 

Twitter 

@wfeo_ye/fl 






























(2012) 12/11 (jljjaJI _ 28 aLJ.1 

296/295 




f^\ 


^ a 1 * 11 aoUIJ Cu^SJI ^j-tjj-tjJ^a 

— ^3j -.-T J 1 <^jLaJI Jla~s. | 

13069 oaj£JI <SU*^J1 20856 : u.ja 

www.oloommagazine.com ^Jsj-a ~ oloom@kfas.org.kw jjjdl 

(+965)22403895 : - (+965)22428186 :^U 

.<lLx!L C-iIa^Lc^M ^jullS £_o L^.ilIc ^aL> jJI _i L l_Lid jJ 

Advertising correspondence from outside the Arab World should be addressed to 

SCIENTIFIC AMERICAN 415, Madison Avenue, New York, NY 10017 - 1111 

Or to MAJALLATAL-OLOOM, P.O.Box20856 Safat, Kuwait 13069 - Fax. (+965) 22403895 


.[81 ZnAwd! j£dl) <Luj*JI jUaSyi ^ j£lj-a ■ 

“■I -^xljVmlll 

,<LJ.L olSI jj^\ j^uiS olJkJl 


jVjJL 


45 

56 

112 


12 

16 

32 


(■il 1 I M (>loLjLlJj A. lll-lll 5 {< 
Lr aixJI Ca^aJI jl/j 


. C+A^sj| <U^J dl^AjJI Jl-s .1 ^Ac dl \ tTn dJljA-tl/^l <_a_LS Jjjxj :<-U.-^.^La 










ii 

J V III 

Britain 

£ 

4 

jIajJ 

1.500 

c^j£JI 

A ^‘ 

5 - 4 6>^> 

jIaaJ 

1.800 


Cyprus 

Cl 

2.5 

SjaJ 

2765 


SjaJ 

100 Ljj_uu 


20 

Oljlojfl 

France 

€ 

6 

jIaaJ 

1.7 


cA^ 

1497 Jloj_^J1 

jIaaJ 

1.800 


Greece 

€ 

6 


7 


jIaaJ 

1964 jl^JI 

jIaaJ 

2.5 


Italy 

€ 

6 


30 



2 

jIaaJ 

105 


U.S.A. 

$ 

6 


889 


u.s$ 

1.25 

dljji 

206 


Germany 

€ 

6 


250 

(j^A\ 


20 


20 <AJjpU-aJl 


.1995/1 jd*JI IjLitl dah^t l oljlj^VI ^Vlia ^ ^jSCu www.oloommagazine.com <LUI SjL^ 

<_LtxLUjJI <^xAx*xll SjjljJI oUaLlIJI a \ La^ 

L^jLtiu jj-o <l^wll 6 jjfc oVLLo CjLi-^^Lx (j a < A*i i CD ^jOjl <Ajl_^»_a < \ < un «Ti 11 J_»j'Nni 

:<_JLl1I cj!^L aAJI £^Lul cs^j- 4 13-& (Jjj-tiilJj . l(g Jr. <JI jJI oUKH j 1986 ^.Ix 

Control Panel J1L\ £ start ^ Settings jliJ -1 
Regional and Language Options J1L\ -2 
OK Lx <Al Standards and Formats <-aAU ^ Arabic J1L\ -3 


4jjLds-u*^l 

yJ+ll ^LyJty+rl ijbjf 


jjjJ\ ^ J uLUIjjJ' 

<AlJL£_1I (JJJAAj cAaIa 

** 

> j >v >1 1 ()' ‘ * — <Ljljl^J I 


.<1x11 ijj! 6j.U^i-a ^Jl SjLiVI <LjjjI) JjJ La JIaaIluL) < jjolfrll^Qil 4*ill dill 111 j)pl <lajA.^a jlolllj £_ikJI jjlx 


Ida ^ ^JjU) 


J 3 t nVl 

6^ Lt-tu Jxd 1 

J-OXX jXL 


iU 


++ £ °‘ Cf 


qL < > 


lA fjj J 

jXJ-L-u 

6^) L_u ( 11 Li 

^Lja-U 

LcuJ I j_l !^ 

JJlC (_>1^-aI 

^ ^ \ \ X 11 £^Luj 

J^aJI jlji 
^xjLc jLI 

^i ii 

c 5>^A' tA4 











































jfflajallat 

&l@ioom 


12/11 jljaadl 28 dJLJll 

2012 j-t.ii.u-ij /jAAS^j 






jljjSj-U a,LlA - JjjLcuJI JjJj 

& 


4_ijl^Ui ^c-IaV^VI Ju^ol^ jJ| a^uft 


jjjG I 4 J <jl IGGjaJuj j LjlqLujl^.1 ^jJI A a ij <^11 Ljju^jJJ n \ 

. 1 n^ i ^ ^_a ^JL 


6 5 Lull J-OCi. I - ^ 1 'Ua-v cL , ^ a 


<jUj 

(^j^lll ^La^uV) 2 -^ 

< v^*3,>* &> 


^Lkl (J^k-I (J-® jLlLL^ <_)JjjJI <jjysW <LSjlo£. CjLl 4 c 

. S ^ ^jlc <alk 


JA^VI ^ 


c l ' ' , ^ ^ ^ k 

g4 \U I JixJI 

.0 ,K> — <^\ 0 ^\v£. ,\_ ,VIV> 


^lll j 1 Wi fT\ ^lll ^LojJI cjIjIj ^ u^a 11 jL^Jl f. \ £\\c. ^ 

(jLojVI Ltkul I 4 J 


<jalk 


^^jJI A \ 1 < < 1 - JJLxxl^l J Il^.x.!) 


5j.\ VU,I 4iUall I jJjlgla f-Li jJI jLaVuaiI 


<.. ^Ws > X}> 


jLaj^U 4alkJI (j->j1 Sjjl^. ^Jl <6<LalkJI £_Laj ^511 

.«0^L_U ^'LjjJlj A A (jXLAjuill L^JlS 


& ' 


^L^Juujlo A -S. J^lll 

jjlII 


c- IJI f\y-^ I jJlajG Cj 1 n ^ 11 «lLcuL 1J I l^-Lfl I jjG <1-s.j-1 Jjljl^u I 

<ual jl L^_Cjj {JL c\ s j <^L-oljVI SjLjuljujI 1 (g Y^v a \ CjLjuuJu j i tlaj Ij 

.<Ju_uA11| J/MA i Vll ^_k. j£.Li_UJ CjIjLlL^.^ cil t d-; ^ i 


^_LiJ - ^aGlx. jL>| 


(SJ^ £S“ 

c .SLl"JI ^ jaIlxlum £l c^1 

< o u ^ 


I(jl nkll (^-1^- JaLa^JL ^k, jjJI ^jA ^11 (^-1^- ^jl Jjlo ^_S 

. L^JLa^.1 a\ dikj 1 ilc. kla-^Jl l_a^j ^jjJI CjL^jikJ.1 LoLoj 


<2M£) 

4 







































- (J^.a.11 jlji 


j^Lcoj IjU 

<ll\^A ,f\ ,VJV> 


.(JxlsLaJlII Lo jA^-l jJLJ^ Jjj (jjlanll <(J^1 jl]| (jL_uj^U ^£jpalll jL_uil (J^ia 


^JLiisJI 6 jL-u - aLcoIiI 

“ ~ & 


o Llll fJc 

CjLuJI fujji I jLs 

< 0 . m X}> 


. 1 4julLj <1u LgJ^Ll ^pLIj ^lll jjkll ^ ^ CjLljlII f.Laic. |j_» 


^UJI mi - ^_L^.jJldi£. i— 
JdJ^' 


L-iL 

JXIJj-Jj j* 

(HIV) >Qjj j3*JI 

<^AaA B> — < .0> 


j^sJI (JxijjJljS <JIjV 6J£.1 j jJ-u <L^Jl_s_o jl ftV^ j^Tnll 3^^.l ^ ^LclLlII ^jjuu 

. 1 ~31 ^j_o t ti i 11 ^C. Ill I 


3>*H jljl - ^111 1 11 

jtS =^' 


4iu^LxJI jS$) 

< jS fri .v\ > — < s*X s^\ > 


3lj-^-^L J) \ T\ 11 (j-a jla^jVI 3 ^Jl^ Llj^I (jfLol S& UWM1 CjI jl jl J 

.^-IjjVI ^j-o j-»3ll ijL^LIj^I l_sI^ 3^ <ju_uIa1I <_»j^JI 


c£>^' - ^j^JI j-^ 


<JL*_OJL^_a Ll^jJjjl) 

4-lxJ VI SLl^JI Lo 


<^k1 cjLI hermit crab d<ajLlll jjJtlakaJI <j^Vnll JL*. j_& 

.4jl£. IJp3M t 111 jl ^jjj-^3 3^ 


^Ljs. - aU>“ f 


<1 Us 

5j3Lb 7S-JJ 4Aic 

<pAi X}> 


.*L^Jl Jl cjLouujI s^plL ^ Vic- 33-^ 


ljUjL^j 81 

dilLj tdicl ^ i * H 


f^\ ljLajmj* t_aLiS 
2012 


82 

























Jflajallat 

ai#loom 


12/11 Jb.ixJI 28 alaJU 
2012 j 




j^i ^ui a^uii 

tV^V^Aa A.Av^faraN\ Vajyfs A\ J^acA-AN 

^.^A\ ^\ od^JlAA ^aT\ - V^- ^yA\ 


<^Ljj^I ,J> 


4jl^.jJjji_«_<jlS CjLlLoC. jLGjI ^_b <JI_*-S ^-b bjct 


.4jljI jJI 4-cLlLI ^Jl <j_oiJ| ^Jl 11 ^j_a Jjloj — 4ju_uLlxiI 

. I 'V a a y 11 £_J I j J-o£- I j_AJ 

jljloj ^_3 IJ i I_a jJG 1 nil g-1 a I C Jjl! 

La^S . cul^JI ^_3 I j) 1 < o,u. ■ 4—Ujj^^ ill £^I^__J^M I CjI—S- i-iS 

ollMUl 6 j _4_t^lbJI CjIjjuGJI *_Sj_3 LJl_J l ~1 Vj^k lj|jJ_1 

(Jj) 1 jX^_jb <di!j-> ^LlL>J .^jl_COJ^fl ^_CO^. ^_3 4 -^Ua11 

*_) Li_cu^Llj < bal_« I l^_j (J-oJU ^G_ll A \ a \K 11 v\v\x A _Ajjj 

Jla <<JUL*_a 6j-<-^L*_a ^jGsl j_a I OjJ^. £ jbj ^ ^_ jJI 

.^a^idJi axuu oli >iuii j waii jji 


t^JL JJvl 1 Jj^.j ^-3 (jxillll La JjlC 


‘f-s-'P * 1 *f- 

IjjSj ^G^UI <jb < Jj^G . OLt-A,j-a-a l^Gl JGxj <£jb 

4j jj^lj Sj liLuaJI OLubJI dlt ^_b <^L»jb Lbj /iLl &1 

. Lfl-J-a 6„\ \a^. II iLal^ll <JLajWI IjJj&LaGj <bJLs 


THE ULTIMATE SOCIAL NETWORK (*) 
OUT OF MANY, ONE (**) 
ecosystem (^) 
social network (Y) 
microbiome (r) 
obesity (1) 
autoimmune disorders (o) 
harmful bugs (*l) 


La j*7t vll jxl au^. 1 (jl Ll^jJjjljJI g-lalc jViC.1 < La ^_3 
L^JLoC.I j\ ibn ^ Ic, 4_alG Sj jA djl J iljJLJLa <ju^. jJj) Wii<l JJ-^ ^1 
<_aj^U| oLaj^j^fl ^ \ £\ is~> s Llal ui\ I Cxab JAS .4 \l"vl jJI 

jl J-aVI ^-S 4-iJ^-a j_t-^Llc 4_i La ^IjiGLculj A JaJI j \ a t f \\I 
oIjLJuVI ^jb jG . A A.Ac^flj Aj^ _caj^fl ^*)Lju£»\j islLJL 

J a II Cilal i bj 4 «~v II 4 ^ < ,.\VI £j£. 6jjb-oJI 

L^LkJI C^Lbju_ulj _ gJI jl 4_cuL-a^J 

eJl^jG 4 jlG^ L^_caG j\ Ll ^C.Ll 1I I_Jjl^i 4_ is~i ~s.*U I 

0 2 

( I ^ t L^jlo^L^j - pathogens CaLG>j^XI - Cibjjlfll 

. Lu 4_<-^LkJI 4^_<_aWI A J-»l <4 m V\ CxSjJI 
LJ ij r\-> <1_6jJL^.^fl 6j a Via II ^Jj£.VI 4A| ^fl 

g-1 k '\ < \^b j \xsJl! 5J^JULa (jLcajVI <jl ^jJJl^LJI 

— I SLx a 1 Vl LG.i.i L-^UaJ ‘J -^' b,jij 4 ji_ JUj 4A| . LlK ^jI jJI 

^ objjJjjj ('gji ^G — (Y) ^—cbul^l 4 JSG—uj jl 

microorganisms ^ ijjSGXI oLubjuilj 4_fjG^jJI LiUJI 

jGJIj 4 jlI _cuLuJI ^_ LjLlIIj jJgJI Jl _<_UJ ^jlII ^gj ^.Vl 

6Jj^j-LI LiLkJI <— 1 1c I ^b <4_ajubJI ^_ Qj . f- b_a^fl 4 _a-£sLLjj 

b^lbJI JJX. jijLGLi j) . LaLaj ijj_Gu Ci *<< \l ^jb-aJ^fl j\ui\ 

. 4->j xh vll L^LkJI JJ£- CjI j-o j a nC ^L-aJ^fl ^,ui\ G^GUI 

LiUJI bJlbil ^-alL^Jsl I j-A (jl eAp wb-S <dilj a I j 

Ajl. al^-a lie J) lb 1 J < l^-J 6jj^.jll CjLljl^JIj 4-UJj^jlII 

wb <j| Jj <LJ Ij »J^G Jbaj ( (r) ((4— l ijjjiSLit»I 4 i LiJI)) 


ilu\l\L 


dyj^bil <juul^JI CjLx-jLiJlII ( JjlLGj < 


Vr 


jGlJI ; 


11 4 jj!^ 1 I A _>j \ 11 oLul^JI ^_jla^J ^_uaia I I ^jU 

.<_ujj^jl 1 I A Tnlb ^_ou_uj 

<L*_aljJI CjI_>JJ<: 1 a 11 J_oJLJlII J_i£. jJloJjlII ^1 _S <b^JI ^j_cuJ j 

^Jj_» f-LuJul ^j-a diljj < 4 ->j) i^k II Cj 1 JI < A 11 ^IjGLLujL 


4->j i. n ill L^lisJI (^-b ^ujlGI ^_a <bj_ubj| L^bJI ^jsm < Ljj£. 

jljJ^I i_Su-i2s^J ljG.j_a IjjJ_> (jd^LJI (jl VI .1 10 (Jjjlaj dllJj 

4_>CjLjj^jlII 6 J-& L^_iJjj I a i ^JlII a Jjl41I 

4jGL cjLG jl encode J^5J ol <bjJ LjG^jJI a ^ _»_s 

I ^ tl *C^ J ,\>>0 Y I Li^JU^jJI La 1 < 1 < Iliu 1 A A, 1 t t A. < . ■ "V I I iLs > m> 


.4jI JjJI j <JLil jJI 4 cLl 1I CjLIjb < AL <_ibtf2jVI CjVb. ^_S SjLj ^Jl .<JL^.jbJI jlbk^fl ^_a Jjlj (JbuLu V ( 




L_J^) J-» 


4 




































- - 

itewmtex kcV.exxx\ax\ 

^£- dA ‘ A \ cAc. Aju\£* <q\_&j^Y> 

Sjllxtl j—i£. oLu^JI !j— du-61)) ^—2^ 

q£- 2 &AQ ^\x. ^« jLjjlII JjjlIL dJ—IjL-^aV 

VA\j 2». .^WieVsie jjdd j\ ^ 

.^A\ 3<A 


<£/A-*Lo^Lo .K .S> Lo£ <dll3 (_ \ \ i < 111 

J! ^[ (V) 4_ilHll L^uj^LlHS j (j*rt ^h°] 

^jl)) :J^jLj J-Q-S . ^aALsAJ <Ajl 2jJI j_ie 

^1 LjALl (Y) 1 —VIuuMj j^IjJI \\ ^iL-ti^.1 

1_JL» jJ <j| jl V\cVI ^Al JjLOJ LkS (d-ULTe :^lj(jJI 

. 1\1^ L^jJJ ^ Li.^>J> ^jAI eJLUajJI £_)lO_^. 

Louj ( Lie <JU^e Cj I JJj^JlL I I Lou (J i!j 

V |j_A ^La < l,nt<i \x o <JiLL L^-jk_mTs t luul 

6j^ ( j\ t> J2l A cs-^ ‘es^J 
. (( Ljlc 1 \ i. it Leu I 1 


\ ^ \\ o s V 4uj \\\ \ 11 ^I^WI <jua J \'\\11 ^)La dUjJj ‘CS-^ _uu^^fl 

^_a 5 ju_ujLLI CjLJ _coil ^_3 <JL^. JJau ^dvl I Jjl^. «_ojllil 

4 K a nil 6 J_a e_aLauJVI IjelkLeuI £ajL^.LAI ^jl Vj 

J ujXuj (v, (4_aj| jjJI) <Lu-l^JI CjL^llIjuJI ^.T,„ —eu I jju 

L>^Jlj L> Jl j-o J-oLtlll ^j^ou <RNA QjJIj DNA LjjJI 

^^Ae 4->Jp^kllJ SjLLsAA <Uj, fiAll <uuuJI eJij(jla ^_a 
^j-o <uujjj*\ \o CjLajlC. J_^.1 \l~i"\ _<_uJ LJ1 ^jLa ^xj J 

^j_o Jjii jXJ / 5jUI l^-JLO JjJ) A"\ A<nj <+- < M -v 11 

.^jLlllI JjlL^jlj 

jX-e<JL^JI <UUJU LsLjLL I Lj \ \\ \ 11 ^yC ^J-j J-^ o' d Ski 

J^J <Le^LA. <A_euJU dUj (J-JLojljj .<1_i I_e^l_2b. 

‘( 16S lt 0 ^—^JA- jj_ll I_ jj_II Ca-^- ^ _ii—c ^ 1 J^> ^ ij^ _ 


California Institute of Technology (^ 
narcissism (Y) 

.sharing a table «6j^L ^ C ^ J 1«t.U» iilpMlI SjLjJI y> <5Uia : commensals (T) 

expanding ark (1) 
gut (o) 

. LMiJI ^jlj^ a j on I3A*” 111 j • petri dish (A) 

genetic instructions (V) 
genomic material (A) 
signature (^) 


<JL2Li)) J_ tluJI ^ \Q^t. ^jl L>^ 

jxCjJI < j aL 4^l JL ^- (j”° ^ (( *Luju ^^ 

eJ_<■ 11\\ \ ^jL) Lole < J^LjlLI jle V j2e^dl 

4'1 w 11 S ° % itj <Ln I CjI i tISJ1 _o 1 x o 

dil jjj < L>J \ \\ \ 11 ^_le 1 \* \ \Jo _jLi-i V A _LlJl^JJ 

<jjU.I CjLjljI^ ^_jLl 20. ^jjjjJjLi SjVj _II V-A^kII JjJIji.) ^jLa 

1 Aa \ I s jSe^uLa <6 jV ji I 6LlS ^u5ijjj_o_J ^j^-lJ • 4_oAJt_o 

JJLJ eJeL^lIL IjJLi ^^lllj <^.^1 ^_a ^uLall CjLjjj^jlLI 


^JjI J^Luj ^sii\ ( j-° icLe^jJI <dilj^ .dl—lj 

diJ 3j — 4u ^jjA^II <r Li j oLa—eu^fl^ ( jld^.^fl^ ^LVI 

^CjLljLLljJIj <j_ij_euJI CjL^Loj jLlJlII (JLe<aJ^fl L_aiL3-i 


^_a <4ej_ <_ojj < 1 ^dljl _tlu — J^ilL 4-ajJ^I cjLI j) ^II 

<el_uAjJI 6jla <uL^JLij .djl_\11 J^o (t) JJ^LL^ dlls 


4jljjj^jlLI <lnnlI ^vA\lI I J-^. I J ji <LoeIJ Ljlo 1 I L)3^ 

.e-i^J^-ll 13-<ft ^c-Lu-u ^lc lj_iASLJ 

LolxJl < La jl 6j2L2^^l <_tuo All ja.I^e^fl (J^iLk 

^Jl 4 jl*_u^ <0^0 6dAJ <^JUuJI ^Ualll I 3_A <JL2 UlL <3jJlL luLi-i I 
<(JIjlLI JjlJ _<_U ^Ls_O^I ^£_a <->j T\*\ \ 11 L^ilAJLa . J2L3LJ d2b. 

2^0 <jJlibJIJ <-Q-^.jjisl (°S\ <UJLi ^_a J_OJkJ 
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Qw i 




.LoLlII 


c/ u 


■ tUt. 




1_CAJLG <LgL^-0 La Lc(3^ ^ 

. I J2» A £-1Li J-O | Jj-P^a 
jl_ JlC j-Q-^a O-oLa J_£ J 


xjlU dJtdj& 


j iVnU Idj ^^.2 L^iL 

Jsojjd ^jl jLd\ • %99.9 <ji_l 

^j_i LuJ Li (I ll L*_s i i Lo_i^j 


^_a jj I_jjJI d>_c dA*-^ _^-1 codes jj_£j (^j_IIj 

dAJj^-ll £-_ cjVIS (J-ojlj _iJI (^ ) ^CjL a ^ 11 1 

I J_A Cil JjLiJ) iK jjJI CiL»_iLlj j i.L-^ j _>jL J . L^liJI 


< Ljjjl ^-2 <Li^-ij-c^l 6 J^JlU oLiV jJI ^_2 LaJ&lj-^j 

oLii^ll jld£.| j-i,_vl4j ^_2 6 J-i J-^JI 4 VlVlIl 6 j-A d)-° ^jLaju-uVLi 
CJj_Cud 2010 j*.Lc 4_il J_i ^A2 .^jl_cudVI ^ _cul^. ^_2 4->j \ \\ \ 11 

4-a_ijj*\ ill CjLljl^JJ <JLiJj(J^I <£.J-O^ll 

/' 

3.3 Ojwii — ^L-ud^U ^ ,c\ II jLfcJl 

JjLO_i Lc J — (^-ijj"\ i .Cl ^1000 I 4^di Id) dA^- 

^dJI jXjp i~\. ^_2 £j Li i 11 JJJlJ 1 2» A A 150 

. dA-^- 25 000 j 20 000 dA-> La Lajj£. jl^3_i 
^U-ijj^ \11 <jduJI 4 X \ il~> ^_2 <Ul^jJI 4 _a_uI^jJI d>° jedd '-Ldl 

dr^ddV (J^ 0 ^ ^ <(JH1I (Jjlju_u ^ la 2 .‘CjL-^LLo 6J£. d)^_ <-oj^L1 

— L$_ui Vi ^jjLijj^ ill 4 jlj^^jL 1I I_a^jJ (dx>^ (J 1 J. ■*-“d>° 

ld_A J£.l_CUJ LojjJ . (0) d/tijLLu> d/—^^ Idl^ d)Jj (3_2^ 

^^jjuia LJ ^jJI d^*2JI cJi lJI _dLdSVI 


<JLiJjJ*N il I 4 idJ I 


oLolsJI ^-JlUju, 


jjJ A <dA^JI 

U 6-d)! _( 3 ^ l^-Lil^-i 


—uali ^JL*JI ( _JJ^— 

Vi < I_1 A^> ^ 


iLuil ao. I ^j-Q ^dJI jJ\ ill d>^ CiLcjijL^ 

d)-a ^ Ijd*2l 6J A dh° 4 2 i2 jJI 4 LJ^jJI 4jl2jlS d> 

•>' 

CildjL^JI J_i-L^di d)i 4 jJLl!I 6j _U-^J1 j 

I (J^.1 J l ^ XQ JLu_ ujljJI J ij^dil ^Lujj^ ill CjL»_o_^jL1I ^_2 

I J_A d)L^jl d)j^ ^ J . L^_i ^^dJI u-^dlldjJI J <J A iV ill 

JJjJI UJJI_cuu 4-ij)» A^ill (j-lLi j>o| ^djdjjJI 

1 ^ is~*x i L^_i 4 _a-^LLJI CjLljl^JI isiLL^.1 j 4 ju ill d>° 

^jjd^-i dA ^ j-i JAi d)l • L^-^^LzJl i_ul J 1c i i 

_t <<^.11 (4 jl£. jJLixllI d)*^^ ^ (^l) At 21 _did 4JU. dA_*-* 

| 4^^»_c _caJ I dh^ d>^J f _<- tJ d JaJi cuLi j>c I 

d)U d> 1J .dA^-ll Id-A 4 jJI ^ -Wi i _ii^ i 11 

4£.j-<-aJI 4 jJIc ^Ij <6^L^JI 4 jJLc 4juj _cuL^. 6^^-^I j-i^Jsd 

^_2 did j ^Ql 11^1) ^_2 d J i*ij) iKj) i\ 11 pi < 1 LldJ 1 J i,.\^.3l 


• 6— 0 ^ (Vi ‘OiJ — ^4' J (jx JjVI J—iaJI 

Cy> 3—ijjijfLJ.I ^yiJI ^1 ^_aj 


j| d^-lxjLi I _ ojl2 dilj^ ^-11 _Cu 

* 

VI i Lfl-j J\ ^jLI I Cj Ljj< il I Ajm_cajJ I 

4_LoL^ 4 i a i>L-ul 4.Cj a\ ^ a (g i jJ j—aCLuJI ■ _ d c ; d)l 

d)jSd LuJ ^dJI JjlLII 4_i^ \"\ \ i 11 ol_ Ijl^JI dh° 

Ljii^i11 &d-A d)^ .4_ 2 Li^ ^ijdi d>^ 4-^did 

I-cddj-ol u-U—<-ad d)' 6j_iiil 

d)ld^ ^^-2 L^Ji^Aj-ajLO CiAJU lI Idl dUjj 

^ ^ -^j2 d)1 a-° 

Lt^j-c Lj ii^ i 11 c__u_<_ad d^JL^.) jjkjJI ^_2 < (JLill 

_ cud^fl 4^Ji _Jj ^_2 j| (( (v) l \ llddl 

(»_Ui_<_AJLi Lc d^ 2 ^! 4^1ad-o g-1 AV*>C.^f 1 dA-^ 

Buddy, Can You Spare a Gene? (*) 
ribosomes (^) 
catalogue (Y) 
gene sequencers (r) 
census (t) 
identical twins (o) 
Human Genome Project (*l) 

CjJ Lg-A.-^t.l <^l \ 6j <_ja <JU. j & ^1 r>yi : sepsis (V) 

jl CjI 'a! 1 <a.'" ' a . .<^. II ^_3 <_o^lS_o Vul^lll CJ^i-C.i-Sj 

^.jJI Lg-jl^ V< > III £tj| 

(jj^lJI) 4 wnf-Vl jU. c_jl^lJI I peritonitis (A) 


- O* ^ - 

W S<jA-a. ( ji. g-llxlujVl ^ * Jj& ((J yLijA^> Li 

LijodSLdl dr)_» 4x.j^XI oLCu^JI j| j-tl jjl VVi < j_uu j^. t5 _Jl :S^\— u±4 j_»j 

4djj La j| J£l <^x^d ijxuJ L5 i&J j—tit Jl p— a At^fc. JdJ J ^ (jljj.au ^jJI <4.2-ii.wJI 
djd^J ^1 1 41 , ;r;<l 4 Jaa4j J^ ,< lii j^^^LJI ^<LJLx.oLu^. ^ LuLl 
.dU j jJLi lJjSj JXU-JI d^J 4-1 j| jjU btild d 3 ^J j' 4dSuXi 4uujjSLill CildxaJI 



^-U- *LxaVI ^ 
Qcx j > ^J-La 3.3 
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jwAfl II 4_LLa j jc. j-Jjjl 3 _o calories (3_Jjljd. CiljJi—< lu) 

3JL3wj 4juI jx!l _JVI Jjlo <oIjJjlAjjj^1I j-° I_ix \ Jo 

ijJLkJI j-ajljlll ^ L. (—■ u-yj . (n) jlij-ujJI 

^jJI dill j-O %30 4jl_<_OJLi jJL^ I oiljjJl^ Jjljll (jl Lj \\\ \ 11 

. (4 *nVi ^^jJI (—1 a<iTn j diljj <4_Lol^ 4jujj!^jlo 4jlu l^ujl 

Jia.1 ^ujtll Sjl_c| ^i\ i^Jj£A\ A _JUUlII 4_euljj OJ I jl.1 

4ja.jj ^ ^-o cu_» 4c<aj_ail Lj nil £-Jjj| 

<J-oL^ cJ|Jj^JlII I j_& ^11 ^.1 ^1' I JuL^I 4-LajI £_Cl3 . J uGlSI 


joJIjlcuVI jA, \ \lall 4la_culjJ |A> j>JJL]sl 4 jL^)U ejju 

<^_ealil (JjAll ( ^yA oLcuLulII _3 <(jjj -R> J <(JI_UJjL B> 

j-ajj ^j| L^j^-qu> ^jlII <Ll1a1I L^ISjJI £-JjjVI jJ-u A _jj_S 

cJjjjxil j-° A _j| £_oj . Ijxil ^_3 4 wAoLaJl 4juul!I _3 

6Local 1 4jjjVJ j-alcall a. 1 wl < ,.V1 31 <4Jjjia 6jlklj < llul_eu 

<NSAIDs jl < ( ^oLjI^U^U SjLAU 3-ujjj miMJI j^LSlxJL 

xnl .T.Vsl (jl-S <4_>Jxil 4ja.jlJI djdjJ £-Jll_UJ eJ \ UI J_& 

IjjJia. Lu 3 ^ tA _u-Ajll 4 JL-JI &J_A Oji^. ^-3 I_ jjju^jJI 

3 L 3 <<(Ji_cujL> 3 -^ v. _ll_dY^Vl |j_& <_s L^c. 1 ^_3j . <iA-y^Lllj 

4_cujLoo Cjj Lea A \j \ ^ 11 d I \1 «A11 \ 4-»Jxll 4^a.jlJI A _aJLxo 


pLaoual 

Luj 4 xsIjJI bugs o' ^_s dLiil I Ij_j < jjlo 

jXj-OL^JI 4 ,\£\\c. ol_^j| 4 ^ \\*\ dll jj Lll 6 J_jli CjIj 

Cj Ljljlj LojlI I . CliLsI J) \ ^s. 11 ^Lxcl ^_2 Cj Ljulc IjjlSJ I _Ijl J 

^jLcoj^fl 4 ^AiiM ^ji Ij-oJjlj ^ji^LJI <^_x-^LLI j>j-sJI 

I4I-0J <^Li_ lL^M jjjxll ^12 CA-al^^^-11 ^ll^kl 

. 4 jl 1 AjJI ^iLa ^.^1 4 _cl \ is*t j IjjJI A jjJ 4 a IA 11 4 ^LUJI ^ lUI) 

Jll\ U ,-C^j L>J \ \\ \ 11 ^j| ^jjI^LJI JAS 

4 la^j (j\.oil All | j_& jl J£.V 4 -oj^LII oLajjlVI f-Uu I j^.i 

^jl ji.)^£-1 jj-o IjS ^LoJxJI ^jLa < 4 jLuLlo _^143 .jAi-oJI 

j <^l jJlII ^_s 4 j_ixc cjlj^5 Lq ju^ 1^j 1 ^ ^^ ^Lxo^fl Lj\l < \^ 

^jLk ^1 j-olj <^xA^ II 4LL2 JJLC oLjjlil ^e.ji A^)I 

I J-G-IaI • L^l -C~yj «-ul (jl (Jjj ^J-O m^ll 

:dll jj (V) SjJLitl J-LuolijJI laAfl 4 wALll 4 IjUII *Jj^VI JMA. 
jlj JI 4-0 G_> i^ j-sCjIA. 4 ^.^j < 4 -cau 1 jl 11 I Lj \"\ \ \11 JjLcjj 

.4 T i^_clJI ^kjlj I I ^ (Jj£ 

9- 

^j-O JlcLl 4 jL^ C_JJj^JlL ^-CUJLJjJI Jllil jX-Cul jJju Lo_i^) 


jlI <edxll jiJi ,jii <aJdJ .LjU 6e^> *jx ^ r- 1 


.5111 u* 50 (>« jliSL j3 j^ A ^ 4ia • > i I j) j 

Jj_2 J_^. dUJj <4Jal_ cujJI (J^-l 


aVI ^1 VI 


^^jJ^JLiJj^JLilJ iLLJI C—JaJI jtj <-u| (<J <-uV-> .M> 

j^o^Ais <—culjjj ji.ll (^Ul 5a^sU. 

^ \ )) :<j_<_uV-»> J .IjJL^VI Lclc IJ 4 (_<jLoAJI 

(J-&xll Cj I J-> <j!aaA 1 I 1 IqL-^LJI 

^■5vJ CjI JWii ^ A A ^ ^j-O jjJljLcul j .liiun ^ 

^.Li 1998 ^Lc ^ 5 -^ ((.(jxuIaI^ ejj j \\a ^JLlL^JI ^_s a _j| dljjl 

i^ 1 ti \II X r> 4j| ^ ]r) 1 4_<_ul^)J lit \ s < 4 - )- < - < - , V— 

c> 6 d£.l-cuiL ^ -cu^JI LT^ ^^ 

Lu dJj j agastric acids 4 ojjlXI < y^\ cjLjI _^akjl 

I jL .4 j jl \ (^jJI JjLsJJj 4J 4ji_cuLjlo 4jljlj jLbul ^Jl 

^j-O I JL^. 4 jlO^ _IjL <(JIjl1I Jua- 

4jlC CjW _t-O til I J-A ^- 0 _i 

CjUluj^j L 5 ^" j- 0 ^ <C^iV ^_o cuil 4 _LoL^- 

FRIENDS WITH BENEFITS (*) 
the juicy details (^) 
^cXe'ccMes, \Y\e\^\Q\a,ou\\aou (Y) 
glucose (T) 
wheat germ (t) 
polysaccharides ( 0 ) 
oat bran (i) 
V\e\\c,o'oa L c,\ex v>nj\ox\ (V) 
peptic ulcers (A) 
nonsteroidal anti-inflammatory drugs (^) 



4ujJ (jlurv < OjI j J_ lA_£Jj^JI jji _cu^I JlLul ,.irv I j_ &j ^^1) 

<6ji^3t 11^ uUI O)I^2 I OjLu^^ ^ ^ < n*\ \ ^ IC 

J|J A^ill 4jklLjJI 4_i J£.^fl 2-iJxJI 6J^.jll 

^J\ a s j < 4Lju_ujj i "bj \* lS*i (g I £j Lj< t i I ^J-O 6 jJl£.j ,r) 3^^ 

Cj 1 n "s. 11 ^ I „l4I.O ^jau \l I ^ j)j 1 lj .4Jj)^ mi 1 ^ i A A 

C-)l^)Jd_^A ^ \ I <Uj^JI d>l^uj->VI & LjJ 4-o^jVJI 

260 jj-o J^\I CjI _j-i^. 4 jjJ^>V cjjj^jlLI -Sj _Ixll 

J-oj ^_a dll Jjij . 4ju 1 \\II Ijlil a A A ^_ic lj jl L^_ijJ L_sjjl 

JLl^JI olj-ol djLjxll ^oV-jdL_oV 4 JLxs 4 1 \* xj j, jlIuJI 

.4-ijl.^l ^J-O L&jJdj LLUajJlj ^-LlJIj 

l^-j ^ vLl_ cuj ^aJI 4jlLlCJI A _J diJI J_u-^lllJlj 

LjuIG ( Lfl-adJjj 4 J 4ioLJ| Jjl^xll j£.lllj (Tjl i_JJj^JlLI 

^_^_a i I jl^ L 0 L 0 I 4_olxo 4 juu dulj JiJ* £j£. CjI_^<jIjJ 

^^jJI I J^J la_AJ 1 a A ijxl ) j_o ^4 jl»jj^jlo 4_u_i J_oal V 


4xo Lau 




Ul J- 


jj 2005 ^Ic. • jj-oGJL ^jjj^jlLI 


4 I x^il^-o 4 \\o 1 \^>V cdjj X dl ^j| ^jxujJ dul_<-u _<-^lj 

uL^I lJL <3jjxll Ijlxil dljJ jlAI dJV^.1 xiiL 4 jJjjxII 

ijil jJLOJilu I_ lj CK \ 11 6dib ^^ULTV \JlX II 

^Jjjl_<_uVI 4 J_calculi bj 4jlcAJ Legal 0 ^. I gjjjll 

. l^_ol jiclcul 1 (Aulal cul dl ^1A o 3"° 

OLj^jJIS _cut 1^ \ Lj \I*\ \ 11 jL <4jL»jlall 6j^uj 
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(,) 4 4 ni a cjLuxiV ^^ni & ii^ji 

dU3 (JjbJI ^_U. CjL-4Jj5-JsI ddA jj iaiUw,jj . jL-ujjVI ^-U-j JjaIj jlSU JS CiLjjSbXI j*a 4iH^a j.| j-bl ^ 

OJjSLdJ Jla <£ljA^I (J* J-U3-IIj .ja—txoJI ^1 ^LaL ^^lj jU jjilj^J 3.ii„.<«iJU Ob j^SLlU Llsluo j^VI LfcJj jl ^1 UAjja 

.(^joA\ ^aa jkjuA Joa\) *U UAnj ^xLJsl jLfrrJl j^Isu SdtluJU dJj j^uALij <<L^u^VU <UiU Ublb^ pIjU ^,^3lj jl LAjI LfljSLa i 



■'V^ 

' 


(PSA) j^.nll jl polysaccharide A (^) Different Species for Different Reasons (*) 
Urogenital tract (r) Eacte'covtesYca$\\\s (Y) 


jJL^ 


dendritic «<1 ^lLo LAU.» SUuiU 4j£tiU LMjJI hli \'\ *| 
ja dJjj ( ^A jjjjJI jluJI ^ 5 -^ojj molecule Ujs. cells 
^J| «uj£jj -^0&\) o n0f\\ j,k jAa^J^VAN L»j y <' LiMl 
.^u^-UU j_ii. «Lullll LMDI 


vLsusl 


IaKU 


0£tLxU jl J^l J jj y< < ,P jjJ jS*dui <AlS :4 JLa 4-ujIjJ 

jl O^Jsl 4.a3i * .a U^jls Ci^a I 4 .l 1 .ijj CUi ,^111 jljJ&JI ObuljjJI jl 

f-UsS.\ ^j < 0 jl Vi II (_£j^l .pLxjVI '<3.^ur> ^lt 4laiU_dJJ ^_uL_u'l LijjjSjJI 
ujSjj ^Qj| SjjsJI 14 -ijJB\ LijjjSjJI jj aJMui Ljjj<Ldl j^ ibJUJI jl jjAJI 

^ CJI 4 III jljjiiJ (PSA) A jjjjJI j!L_JI Lr otcuj oslxj ^1 jjaA^jj^ 

jij ,^111 jljAiJI ^-LjljI jLa, CJI 4 III ujaa, Lajjj ^colitis (jjJjllI ljL^jJI) ?-IjljVI 
jfBI^ .PSA cjSjXI ^Qjl ^U. 5jjUl I 4 JJJ LijjjSjJI j*a HMuj LajUatl 

^ll|j IaK'lj 4_uIj bMi j.i4V> ^1 PSA o^jXI jl j^l^UJI 

. I (j "\ 1 r> pLxjVI ^5-11 jLtl Lxj ^a^jL^jJVI IbLUl LiMaJI Jjl£ lJLLjL Lijjjj dali 


oSjXI £^,3 oLiS jisb 2 
jk a^QJI LMaJI PSA 
^sj a^wi.-nti 
^111 j a_ub LjMA. 

jI j* 
J^_jJI jU.ll JjLXJ 
a^tiii b^uii a^ijjjdi 
.a_ui4_ijvi 


d \ ^ "\ I a d 0 *4 a 


4_uIj LMU. 
cLuL^jJI 
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<4aJA_aJI CjI jl a^IL 4-Jlall _Q 6ddGLa CjljjdJ IJ) x^ijJLJ d_£ 

(jjVI djl^G-ll ij — 6d—^.1 j 4 a-aG>j^ 4_ILx 4 _^aa.IJ- a —2 dlld J 

4-JLlII 6d-A ^jl <j cu^L> .(j^VI <jLua| jl lij jjJI 

cjjI d 4 ajjlaJI ol jLaIL jliu-oJI JL&LdJ jLuGaVI <ju_uIjJI 
<jX^_A 4 _a-£jLaJI 4aJ_ a.il 4jLJJj£dl <UiJI CjLdjA _ Q CjIjJlSLJ ^1 

<JL^Jj_ll CjLsJJU_ dl jUil^ll ^ lc J£.l_(_G LoJj CjIjjJlLII dlt ^j|J 

4_lixld-ll GuLlil Lj ftC \ 11 ^j| d-G-au j .<j|jjJL JLaLVI 4 aL^aI d° 

LV-GJI ^j-0 (joi-o ^^xld _a jaja Loaj 4-ujj^dl 4 juul!I _a 

JL 4 \C- w 11 


— La_coj 4 is~t is~t GGa jjlC LVd j <^x_ 

jjfcj 4 \ ^L j) 4 a_LaGlC j | 4jljlAJ L}Ud 


A.^> A-r^^k d 


. (jGlaLaJI ^IaaI _a a^G £da_il ^Jl 6jl_dul ^-LaG 

(j-sald JuVI ^ jJ 4 aA < »jiij_a jalC I jaaG £/ dl IJ JVI 

^aJI GxjA_II ddjd^. ^A t—\ \ 11 n t 4 aJ dj <^jjj^ xaJJ ^A^jL-ocJI 
.'' > 4Gluj 4JL4LCU ^ j^aa Jj5sajN\\ & Cja < aG I 
4u_Jjd j in \ \ <juujV-J> ^aIa ^j-a^jJI d 4C. jjj_a d_au 

6 jjd L-jU. J—d£>^ "LaLj Lxjlla 

<j| CjIJA_ UJ 6d£ d-J_a o LaJjJI l_3j£. G-l .6da_ll 4 /AJl^ _ lLlAJ 

^.LlLJJ 4jl^ _uJI jv ik> n ^_a JjJ La^J j_aj_A ^LljL ^^Aj 6 ul*-ll 

<^.La_» —ujuaJi jjsi —ii I I a_& j 


^j-a 6jijLa <La.j-a ^—a 4 jja^JI CjI jL-GlU JjI—jlj ^j| ^ 

(JG.I Jaj Ca <4juJi_a 4 jlj Jj\ J-a ^1 jal ( j-a (J-s^lLajLII jG J ‘ Sl_pJI 

^jHII (j£- d^lj _lj| Ljj-a <4 jl3UJlLJI CjIjI _tliVI J_a 

.4julAjJI L^UJI 

^j-a 6 jJl£.j _\\\ jJ^La^N.A^W J_il^pill JAaJI J_A <(^J_^ 

CjI jLJI (jGju ^1 4_aLGl <^L_ajiLI 4 _ujj^jlLI 4juuJ I Lj \\\ \ 11 

CjLj^JKJI CjI J 4_ijA^U 4_1^_i_JI 4 _a.L^I JjLa — 4_i£.LajuA.VI 

(J>al^A — ^jJjJI (J-ojJI ^A j-aj_(-oil ^jGIaLjVIj <4jJLJI 

_(_u_a 4 j| JjJ) ^Lj jl_ ujlSljV ^IjJlLI 4i^ 4 jaI^ 

dilj I jl La (jVI ^Jaj V :<j-<-u^L> J[^Aj s^JLJI 

VI <4al JjJI 4,a ^_a jX^_a jJlC jl L_(_uL_u| Lj^- (Jij^ 

((. 4jga & \ ^ L^L lj_a| (J^ ^ 

£_<_J j jLLa 4_>J ^11 CjI jL-GJs) jJj^G a <il (jl 

/^JJU-CLC jJlC JJLa. CjjJaA. ^_a JjL^jJI eJjLA-oJI i <J_l_a*^L> L$h ls^ 
4ajlj ^_a \\\ II CjIjaaIII Jj .^jl cujVJ 4jljjj^jlII 4juul 1I ^_a 

sjLjJLa. lglj i ciij ^a cS jid < ^ a^lii ^1 (jdd ^jL-auVI 
41 Jail dj)a>II Jdd (V) 3jiOldV^I dec ^_a 4 a^IjJI 
LajjIjII CjVV _coJI j-LaaA. Jaj ^j-a Cjd-A. <4_ laGLII 

%30 ^j-a GdVjJI ^La ^jlC djJjll ^Jl ^Vl (j-a 4 11 

t Lj, a^ \ a jXj&d-J^J SdjaGlI CjLVjJI ^A dJLllj-ll ^ 11 a^J 

4jlLlsJI (jLa — Jil daA-ljJI JaLJI dlj — 1 / A.^11 

CjI a \ all A a n \ 11 CjI dVj ^aIj ^j_a LaA <Jjj_<_AjLa 4 -la.IjjaJI 

^_1a ddjJI 6 jJJLa-asJI j_cuVI j\ _ujUljIj . (4->j aA^ II ^LLlII ^A 

^Ail JJjJl jd A^ill g- la aVi 1 djaA.J 1 <^JLJI ^J)3 Ana 

CjI Jp a<i JV»d ^ ^ I a ja a^I ^JldduV 4 -ujj^JlII SdLall 


nasty rap (^) 
ghrelin (Y) 
leptin (r) 

«<a^.j)) prandium a oKH ^ £alJLa [postprandial (t) 

veterans ( 0 ) 
otitis media ("t) 
deliveries by cesarean section (V) 


_ jla-aaj ^j| (■ L lLL> 4_aljA edd. ^Jl — J-aJU ^dJI J r ^*\ \ 11IIJ _» ^jl 

^Jl 4 _a.LxJI jxdCj <6da_ll _laL 6jl_ ujI pLLa) — (^jdl 

^-Lla-^JI ^A IslAlLcuj LadlA)) [<j_cuV-J> J^^Aj .^IdaJI AJj-ll 

.4aAjj-a ^jdjjdll CjL jp a na ^1 j-A did c.m<i ^)1 a <^_jLa. Cj-JIJ 
((jLLaVI 4jla.j d! jLlj da_> (j^Adlj jG < J^G ^jL> d^Ju^J ^jj-a^JI 
dJu La L ^olidGL pldaJI 4 JI jjd j L li^j 
6iaj La iGxV <2011 jxlc Cjj Gu 4 <-4jljd 

^A dildj < I &dAJj CjLl^I (JjI jlj JaS Ljill CjL^j ud 

dj .4la d^b ^fdj -G) 

Jj^a^nAss dLdJ (jl^ 1^1» [<j-<-ud-» (J^Aj <4 ^ a A 
_ l - tJLC 4 jl^jJI da_> La (jGIaGj) dll ddd^x 


Ij jLllllI cud 
f-*-d 

ddd-A^J Va <^J^AA Jj^a\\^\\ d° 1 jGG Ladc j .d L J<A\ 

dJjldu ^j^Laa jj^a^nA^W (JI — 4_aI da — ^jGsu Id-4 dlld dll 
4 _jl^ _ddJI ^a jGG 4 J jG d°j — «d-Ljdll ^ U ^_a 

I^J ddJIjLa did ^.LaJJ Ifl.ad^LuiM ^GJI 4jA_dll ^jl V| .jxlaLU 

| ** ^ 

d° 92 CjAj^A. 1 d^-ll 5-CuljdJI CjA^aGjI dd . dAJt \ d-A. 

ddldLG-oj Ij^J^c dfdl o-^La—JjVI (jl (jOjL^XI 

d° dJj-tl I^J < t n< 1 JI^La^L \\ ^\\ d° (j-ddlll 4 jja^x 

d°J — ujjUL ^j-uLt-idl ja£. a J^ALa 4aj Ida dildj 

la a^j-a JL dd ^jdj^l (sS* 1 * 1 * 6 1 * iiS *JJd (Jj^ JdGdl 

la ^ Loa IdJfcj <4 aA —dGj l^aj (^ill CAjJI ^—S 
.^LaUI d° Idaj- 0 cdb^H3 ‘db^ IaAj ^^aJL /jiJjAlGa 

ld_A (j^a^Aj-aVI %80 J_a^. <j[Xj jl j_la 

CA^yi julvi (> %6 (j-a Jdl ^jIa L)^l La| .^jaJI L^^jldll 

JJajj .eJJj^dl ld-& * a An^ll jl Gdl ^A d>L^j| 4 ^>.jaa ^->dJ 

(_jjd d 0 oJl>^ d^ JIaLVI J- 0 ^ Ja^a. IjAdJ)) :<j— ujV-j> 

Ca^jSJI cid—^ 

Ijljil 4j L 2_tGj_aAA d^l J Ida VI ^jl <dlld dud I .((SdaJsl 4 aajj 


4_^aa.I jl <4 ajjlaJI CjIdLdil (j a 4adj-a 

6j Auf. 4uuxaL aJ I ^ jJa dlaA . 4aa jj^d I jX^JudjA ^A ^j_a. I Cj I jaJlj 

4jdjj-aVI AdAxlil cjLV jJI a J LaL VI j\La a d° 


(2012) 12/11 f^\ 
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^jJI CaLjJVI ( jA J-»J-»-!l <jl 4 K 4 nil )) . JjJLJ 
— <\, Aj 11 4 \ 1 ,^ V| 4_aj|_Lt 42^Ji__i_al1 4 jljIjJI Lj^LiJI 

jJloJju — Jl_ill Jjla_ ljj ^ If- <4_ol_ ljj CjL»Sj-a 

^J-^] <2jLjLajLa> JJjLi LoS dlljj <(( IjJL^-caj) 

^£. (J-aXJ LLajj^j g._ Ijj 4 .oJA\ 11 5_ullll L^LkJI ^jLs <Ja_aJI 

<lL-OlcJJ -cjl^jJ^U 4 jl^>Ji _call iiSlllI L^Jl ^c_jS 

‘La^.l^-a ^j_o ^Lill jl_^Jl £Jloj ujL^jlWI 


6 i-JL^k, JAa| (J^U j — (■ Utlj) jJb (_^jJI ^ Li. t L^.J .£j^jlLI <JjAUJI 

^LcaJ^Ll 4 jlAJ|j^JlLI 4,jgjJI ^_3 Sjl_cai^. u>uit 4 jI- 3 _ (j-U^LLl 

^^jJLJla (jl ^Jl!I Lj/KaH Ch° J^' I_ C^jj a 4jI dilj 

(j^jJj-A (jxillll ( ja ^T^/nllj . L$J 

• L>** jl J 3e <j* 


(*> 5 , 


t3^ J uj*^ 


Lj^liJI ^A-A _U^ ^jjljJ ^1J Lcj .<JL^_aj|j ^-ca^JI Lj*^1_L \*>Y ^/_jjj^jlLI LJL^ ^JcO ^^JlII Cj I—Ml ^J-0 £C_I^JlA 


<ukill 4jljIjJI Lj^LiJIj JLfillj 4 jl|jJsI 4_ uIjJI 

^_3 JIslJ j\i.it^.ll (jLs < L^-aLcaJ ^J^l (J(3^ L5"^ 

.SJjltv 4 ^ ^ 

6* ^j—^ ^ JU^ j 


j]a caLjjI^jlIIj -U_Jj) aAII 


>lkill 


.^xliil jl^JI <ia_ l-uI^j J-oI^JLa jc_ IjI 

Laj>jJj3 4—jJjJj^J. jjLI Jllo —3j <4 j| 

<^J-GLcjLo> IX» d_^.3 < Lj^il ts*i£\ ^_3 ^11 

^cllo jl—^ U* —^0 Ojj— 


L^Loj Lj ijji: jM 

QLLujl {ja 

j^LJ dLlAj 
pljJi. fjA 4jtijj 

3 * ^11 IjLtl^j 


4ij_ ujVI (jl j ,r^Nsv\8h^ 

6LaC 4 ji _cuL-u^fl 

Ixq Jdj I jlj . 6j^a a J! f “■>" 

4_»LiJu_ul 4 jlLl\ LjJoI _I_ajj ^.LcVI ^Jl 6 

4jl>j_*JI I 6JJb £ LO^. J^.jJ ^ tii^.11 


^^-Lc J-ajlXj ^ x^ij J-oIa^o 
i j-ol 4^|» :<^_ jLcjLo J^d-» .4_s_allll I_ ajjui^jJI 


u-° j-^ 

(^jLil 

LajL^. J-*^3 (J I 1 ^ ^ rn L^AJi^jJI ^jl (jl 4- SJjJlII 

I J- 2 *. 1 aAH 6 j(J) AiOlII ^jl . J_ (-OlSI 4Aj^UlJ t J-oJLJ _cliil 

4 is\\\ j.s ~\^liil jl_^-^Jl dl^ljLcV 4_xdl jJI 6 j_aJLa :^jVI 

.((4-<Jjl>L*jl 1 I oLjjl.II 4-2jjJe_ll 

Ljjj^JLa 1 \ ^jl ^jl^jlII 4djjdj <<j>uLajLo> eJul^l ja! 

<j_ujjl!I ^j-o 4jl1I ^_s 80-70 (jti \* \ / n ^£) <Lo_c<j| LsiLuj 

4jui^dju dlljj <JU ^_S ^X.llil jl^JI < 3 -^ ^l- L - aJ 

\II IJ-& |j_>.jL^JI I ^ _s ^L$lWJ jl4^11 ^\jj _LI 

CaI J ^LjJJ^-LI (j-® 4jJLiJI ^Ijiill ^jl ol_ Isl^.^Loj 

4 3 \* xA 4 4>1 a\ 1I 4_uli]| LaL^LL il 4 ^lcLa_c 

^JI^>1 cjiJj^lLI ^ AjVl \ Jj \LJ I ^l_3 LcJJlCj . L^JlLJsj A j| ^_3 

4i^Ju-uil 4 _uLlII LMiJI (j\j> ^jI^jlLI 6jLsui_ ljj I c.u^ ^IjIaII 

^>.^1 tejl^jJ^LI SjL-oill 4 _uLlII LiUJIj 

. ^JLjulIs J*S a 7n J-aXJ ( j-ijl^All 4 jl£.11LI 
i I (j-° O L^AJLj-ojJ I CiLil J-» ^_3 Sdilj Di.’Vl ■ 4 \*\ 

^JlII _<_<jJI ^j-O JjJxJI CaI^A^) jJULOJlA Jj^Jl2^LJI I Jj 

A DELICATE BALANCE (*) 
immunology (^) 
generalized inflammatory response (Y) 
regulatory T Cells (r) 
pro-inflammatory T Cells (t) 


.^j^I IjjlIjla LjJ ^.JjLa j_ ljj IJ-A ^jLs t4JAlJ-> 

^JjlUjJI ^_^_aJI LjJ <(JIjl1I Jjlj_ ljj 

^LjlII jL^JI £y> jJalcoj 4 _l3jl\U 

L^liJIj ^4 jlaI jJ J ^ _tn^.11 L^Li. (j^j j _AJLOJkJI 

LjjLljjj^. ^jl ^4 jlaI jJI jjlC^ 1 \\\1 ^,\c A _LIju^JJ 

^_a-Ol^J V ^IaJI jld£.^l 6iii J6 j_oju_(jlo <—AJJ^- <JU ^_S 4jlC.I_3jJI 
JjLA_ LJJ ^j\£. <^L»_C^I (Jj^i V liLL .4 I jJI CaLjj^JlLI 

4jl£.Li 1I L^LiJI ij\A 6jlj-t-i o<Jtiil 


California Institute of <__iUlU \ \\__ 


i.1 ja <4 "A\<. :Caltech ( 0 ) 
.Technology 
^>a.c\exo\des\xa.^\\\s. (*\) 


jIaJ^I ,.Vri I L^_a 6Jjll Ljjla^jJI ^ja CaLaJJlLjJj ^jl_COJ^U 

.o^SxQll oVI LfU jsuLA ^^jJI SjaAJI 

^jjl ^J-U ijJLA-O (£JJ jAkJXA j-S-UI I J_J 4 1 \UI| Jj^JI ^CJLaLLc 

Ji^aju-uI (^iJlj ^Lco^M! 4 jxIiLI L^LlJIj aII 4,ilxll 

£jA J(J-AJ (j£ J_o J • Jd^JLi j^lx 200 000 ( JA cjjlLi I o 

Ca LaJ Ijll lj Ja-> I J) JL A11 £j_o J-aJjlII ^xllil jL^JiJI Jijla <2)_Oj-ll 

Lcj^.l^_c) 4 jljIjJJlII Jj Jajj ^c_ju-OlJ ^jl ^j_o 4-alc 4 3 \ 4jljlgj ^^IaJI 

c_^jJLJ ^_2 J_ljjl3jl3^ 1 J-2^ LlLI^jLc jl ^ _t <<">>. 11 _ <_ula I 

iuljJI L^LiJI <Jliil Jjlj_ ljj . ^6jjJtl^JI CaLjjj^jlLI 

^_t<t^kll 4 -ajIJlJI CaLjjj^jlLI l_3jJLj ^ 3 Lj <-<jUlJj I jjJ ^JiJj 

jSkjjjJI CajJj^J ^jl_1*JI HaJ L lJ*i \ I dUj-i < L_^2 Loj^.L^_cj 

3- jLLL-uuVI 2)^ tSjljA^JI 4 j^.jJ ^I-3jjIj jIj-oj^.VIj 

Jjj-O JJLJJ 4j I .0 c-Ajj^JLOJ 4 -aL-^^U 0)^l*JI 4—UI^-'lIV 1 

L^JI ^J-O 4j^.IjljJ C_3_ \'\\\ a ^_ cuL2iJI ^Ljl3 ^_Lc J.a a^3 Cj _ij 

4- uOJI l—JvOiJO jJU Lo ^LjlaLa I_uosI IJjla 4j(_3 <4_AlaLjJI 

-LiLiO 4_^j^.lj^i 4 ji _<_uLcu^l l ^ "a3 aJo j <j| jJjla (^^Jlj <^3^1^011 

.(Oyifiiiu a.WiuiXi a^uui biiiji 

^jl Jjl3 J-oxJI ^_3 6jlx laj _^Jla 4 jJailLI 4 jljIjJI I_i^LiJI ^jl 


LJaLi i u l—aL^JlI^U 4 


jlLI 4jljLi 1I LiUJI jjJj 


4^ki-cA\ ^ j a V\\\ 
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Sjj&lU jj^dl £b 2 

‘kA$C^ ^>L AiMa ^* 

a ^ \ ts^W cA C^>\\ a_A^A\ ^\_c»^M\ jViliA 

<,J_lLoj^j ,G> 


jj-a^M C 2 jjLi_u La Idl dlldj <kjAiiill Lfr-u Ijlj ^jJI 4 jsIU! 4_aj^f 

f-L* L° es-^ 

kjj^-^Ll jL^kJ j—Aj) ^(ITER) £ j—Ult I <Jjk*j —juj 

International Thermonuclear Experimental ^jj_Jll ^jVI 

jJJj _<-u j . Ilk jS jkj I ^jk jJJ-a_ LuJ I 4j 3 LLa Ijlj I ^Reactor 

Jtj-al 6 j xhc ^jJI <4dlUJl j_a kl jK 500 J-k ^jj-Joll 

jJ^^M j_t-£^sJ_X_l I ( ((j\ ^ jj iT (j 11 ^_J LaJLJu-u Li <LlSuJjjJ 4-aj^UI 4. Q 11*111 
4jLSj IJjlc ^k IjLAjj ^jj-Joll 1 j-A . jjkll ^_a 6j-9j 

<kk. J_<_oJ iLi 4ILUJL Jjj_ill Jjk j| j _kaj 

4jUu-all jljkll jji jJJ-^k-all dk. jS j . L^_jJI £jkJI 

— Lu_ujjj A J_klll CjIjVJ-II l^-J-S LaJ — ^jj-Jail ^kk^fl 

. ^jj-Jal 1 1 J_A l^JI ^_2 4kj1 *ti a 11 4_<_u 1 a~Si 1 ^-\ ^ a a | 

^lll <jol Jl JU 0 M j j ^k < (r) ITER £JJ All Jljj VJ 

L-LdlklJI CjI jjJAjlS . djk-3 jjJI <j£JJ _<_uLa ^_ll jjj jj <4jjJ j 

c^ k -kll jV <c£j^' j-k j-oj <cb—kl_^ 


< ^LLo-S A, \ xu ka 4_kljj3 jjjj Jjk jJjls £j£. L^k. ^J 4_u_u ji^JI 

L/kjL- t ilI j_o (JS ^jk < j jlko jljJsl £\<\ j-° 

FUSION’S MISSING PIECES (*) 
International ^JjjJI ^j^lll ^jl^aJI (') 

Thermonuclear Experimental Reactor 

.eater Aa£ (r) 


LoJjlC ^jjJlII t—\ \ a< 11 LijLajj IjjLi c ^ ^_a jjkLJI jl^ 

. 1985/11 j ^ a Till ^_2 4 ju_uEjJ1 j j H _cu 6jjlJa elikjLA 

<<l—S j-t-VjjLjj£ (JjljI i^> <Llli <jlkj jJLjjj> jxuljjJI j 

jk J^j .^juulSj _call jL-GMI IjjLi 1 j yj^t. jA-C jk ^ jJI 

jljlj <j^^ »jjj (-jj^. 4jjk j jLj 1 x n^^ <jl^_»j> 

. j^JuksJI j\jJjjJI ^_S (jG-Oik aA*i11 4j^J_cu^I ^jljLcujJ 

jj-^j ^cJ (_oaJI jLj <_u jb dll <lJij_ulijL)ijjS> c_^j jlC.1 j 

. ^joj ^j-t-aJ 1 

jj_AJj JI — 4 a.jJ l^-^vj — O \\ Loj 

jljdsJI jc_ijljj <uJij_6 jj1slJ <j!£j j> j^J I_ oJjl£. 

<jlkij> SjJLlo <l_^j_ulijIjjjS> 6jjJj j .^juljl2j _coll 

JjJaAjJ 4_J-aia 4-k-\. J_jloj ^jJI j ^ nljJ_cuVI _SjJJ 

4-<-ijuiLLJl 4 jI -J^-ll J-&J _ < " <JL ^ 

djl *~s (^\ jjd j-° dljldda jLp (j-k jlijLJI ‘ 

j-a — 4. \ L^jL^j — jLJI _ xjj I . 4jjIj 

^\j^.\-~v j J x^i a jjjlajj L^j_2j 1 x"\ <( Sj dbLjj^>j <jlkij> 

.((^Lst_a^. 4 j jkuJl ^e. 11 )) 4^ITi 11 

jj^tS 4Jj^. jkbl kjj-bda 4 j _dlUJI dllj di^j-^ 

jJij <Jjj—JdsJlj Jb>^' ^.JD— 

^Ifill jxCJju_u ^jJI 6J^»U 4juuj 11 CjIaUiJI j-a^j 


^L^klkLj 


_T <1 J* 1 ^ 4 \ . <«1 . nVI , « C'. 1 » > 1 11 1 0 1 "n. 6JlAx1I «1 \ < < <91 ^J_o_Cu_» 

^Jc 4 ^*>. 11 SdA3»-o 4_ikl jiJJ-U CjLcIjjj 4j»_SjjLo j^C- 4_j_< \ \ ^ 

. ^ 1 1 < 1 11 4 \. n \ j 11 Jj JI 4_il LaJ I 4^j L<ij.l I 

(J-C 6jL_lC £ T w^ | ITER jj -Cull ^jl (jjjJalill (Jjku 

^_Jjl- Julc ( ^J~C (Jl J-O^fl (j^kajLol Jjl-v jJI 4_u<ij£. Cjl * i A I 

^”1 J— II 4_^1 la J— k 4 a ilajJI 4_Si Lall 4_cdlull Cjk^u^l 

.4 \ t 11 n < m II 4_SLkllj 


jujLs (^^jk Jj-^dl 4kSu (jjk ^jL» ITER ^LajjVI (JcLLo j—xj 

^JuG_ uj 4JVI 6 J-A J_C_3LJ Lo JulCj .Sjjd^ll jJlC 4 C \ 1 a \ 11 4_Slkll 

. J_oJLJ (> _5^-l 1^4 w<<w<l (^jJ-11 4S Ikl I J lie | 6j xjulC. 

. o Lij * t ITER £jj Cull ^bLxj <6dcljJI JLoVI ^_JLO^. £-A 

CjI jd-u <SL_GsIj .olj^jJI bA J ^l JLJ 4 jjIjj 1I 4_a£.L_Ga_o Oji- JAS 

i ijLcdb (Jclsll 1 j—1_> (jJj <jjSll ^_oEjjJI ^5 —k ja^lUI (j— q 

.jjjSj u-jjS) ^jk 2026 ^k 4Sll=JI ^Lcl 
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Jjlj — 2026 ^.1 C JjlS <AaAtv iilLa 111 j 

. ^^piii I j> \ \ \ f- j_* 

jjI jj I I <jI jj ^ I ITER ^jj-JxLI ^jxuJj 

j_^J ,JjL^. dlliA <<L^.Li2> LT^“J .iilLii! (j-ij_1^11 

p [\\\ < 4^.11 oLjJjJI i j _u <jJj .<L*joji_<_u jLlL^.VI cjV-c.LLo 

^j) j.*-! VI <2LUJL <_cL*JI ol^Ji_2ilI jj^-LojlVI cjUsl^-o 

^jj-ciiil JJLJj .<_)l^_lll jyA L&lj^-a j \ \"\ V1 oV-C-li-a 

• fj ui ^Tau - n ^Jj-4lo ^jVl SjkiJI 

<JUl1jLI JJL^.jJI J-oVI <jLj ITER ^Jj xV.-ol I jJI JjL^JJ 


LT® fj (>J ‘ I jlji ^I^^VI ^-lliL 5-*-^- 


LoLol <Lju-tu <jloxJI 6JJ &^ . Li_alj_3 < jjp ^ ^_S ^jjj <7« 11 ^\\ a 

\a oVLa^JIj ^1 ^Jlj JjlaI j-i-oJI <4j (Ju 

^jj-JilE ^.jalILs . dlTpJs ^JlL-^JI *liLll ^_a 747 (_ < \ \ \ & jj IU 

2)£- 6jl_i£. ^jjj nil <4l (_(J ^J-O Jj3| Jjlo j .fJsuJI J-lJ Jj 

Loj lj^.j-o VI Vwol *Jj .^j^jVI ^_a Lojja 56 l ^ a ^c. Sj 

. concrete a^L^pji ^j-o i_i ^ _i Ij-vjV-a ^ VJ 1 —^ 

4* J! 2016 ^J-O j^j-JuiI (JjlS _(ill J-O J^.G iL^-Sj 

^Jjl uli -2020 ^.Lt ^—11 <2018 
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I SJb 4ilLJI £^jj-Culo J-osJI yj)) c 2 \ xA j c-^-lL 

3j^ (jS^d <^ a -‘- u J^ J J^ * ^ ^ o^G —Li 

((.4_SUaJ 1 CaLs-j ^j'« \ell ^jxiLJI jJb LoA jV L " .ubA.ll 

1980 ^Lc ^as . 4ju*.LajVI <_slLJL a r>c yoju> <^J>j 

4_<_uIjaJ Lie caL_<_uIja (_JLLlC j£Lu_<Jj 4jcoLx ^Jl (^Ja^j 



< c- LjjaI I y Lj l 


1 ^a^J < ( ) L5 —ayaSJI J^JI Sjytaj \U~n yk^ c> 


- ^SLlJXI - 

Gteott BxvxmWeX 

j^A y Uaxvwe yry aX-^ ^Li\ ^k\X=> y 3-^ 
. Xkc j£X XAeATER 


CA LVji I ^-3)) ! <^-1> (JJjA* . 6 jJl\A> CAj .. \C L- Aj-o I I V | 

gAA* V j_o<Lll Ja^JI 4_>jliij .f.^juu (JS jJb JUI SA^iil 

1 q \ \1 ~m jj^ I ^^-Aj yc ,±y ^ \ \ aA. 1 Aij ((. 4jy^-s Sjjj (£j _<-<-> 

. g L>AjV I 4-11—ljjlq 4u_uIjA ^_1c 4_j|j ylLx_J j . 4ju_uIjAj gji-J 
1 \£\\c. I A-^. 4_ \* ls~i 4jl_A-U-O Lflul)) [JjAi AA-X^SlII IaA _3j 

$ *y ~ * 

(JJ*S A-ujlS iilLcail 6 JJb (J^. gjAi I il 4 j^Jj ((< L-Aj I 11 mS\ <ftJ 

jJL-caJj g_culj ytL> ^-lc AslUJl yjjILca iAul-v <^LLb g-Jj-ll 

fJLJI Afl ><i w < j <4jULoJbl ^jjA^wVl Ajij-ll AA2 j _<-uj < AAbj 

. 4_LoLJu 

jJ^V gLiAjVL — <^_1> JjLO — c-LlUJI ( ^yd jJJlA JAC £?_isl 

o^i o' J-°J -4ii^J ujjA A£j y-lo jjj$j J-> .yy * y_o 

. lLA. Cul^ ^juuJIc ^jl VI AA^-L^I a-Vj-A 

. ^ 4juulLJIj <4jji 4JLi_ulo ^LoJjVI 

LojlS j^LjulI eA^“C jLjj I (»jJ \ Libj 

.^Jn < Vy» y ^jAa \ y 1 ^ aA» y <_jj_aA pLaLlJI ^ L ^ < 1 \ n 

aa A uni ^.LLlI ^Jb ITER ^jj-JiLI 4 \ u \ja _cuts 

^All _ui \iA»l,l ^ _t a \A\» ^ JA-Ij 

jJbj Tokamak _ <_<ju ^jj <Jail ^ q J-ojlj <_<ju 

V^A^. ji^J 2“^l- lL^J iijLoj 4-Sj)^s. ^ 4-pJJLA J 6 jLc ( I 5 J ^ g. J < Al l icJ_cu <j! L_ij = /■- j .^1 1 4_c J » <« 


-<^U^I (^-11 ^ (^1 jaJLJI 4^U. 

ja.jjJI ^Jj_lLLI ^jL jL^J bJI jX^jl_S_a^J 6 j->L*_o 6jlc| 

institutional a^i m.m.jxi (T, 3jUst*ji 6j_A ^ 4jI jJJL i 

AaL^j ^jl 4^jl_JLc 4-cj5Lw Ji! _cuVI .inertia 

. Ij^L cj eii_ calil Jjl^jJI J^JljlLI (j! (j _a 4_ uA g-fl.il 1 

j\c yb JA ^J) ^ id ^ ^ I j jLill dl fcuu dlJi-ij 

^jj-Lil ^jl y_i jXflA .4 jl2LA) < LILjiJ t^jlL J vCj jjl^.G 

yo ^j^.1 cjVL-o ^_a gLJL ^jiUI (JLil (jXlib jj_ a ITER 

iJaA^VI yc 4 X 1 ^_5-L yL a yyLJI iL y^-lj .4ilLll oL-jI 
. LL 4_io ^tfljLjVI ji£. ^LJI gLjJL ^jj-Jail JLj yi 


( " ) 4^Laj (JXLdLCuil J< 

£^la gLjjVI jjlj <4_j^Lill 4 _jl^.LJI 


Ullo 


p > 


4_S^jlj ^LyAll ^S J^.1 ^ _ L2j ^_1c Aajjlj ^fl-S .^Lslkll 

gj^-aj 4 _»a A a 4 IjLJ I 1 <_ui LLJI y 1 yb^ < gjLA_y I 


magnetic cuffs Si m lA'iitJ jUludVI j- 


< \A\a r> < 1 h*C 1 1 


y^ Ij^. I j- 


Ijljlc yi ^xA"A "y (E-mA) y^— 2 


uj <y^.jjAflJI oL jj 1 y_o iLlyil <4ij^ Lll LyVLI 


Ifl aL i j a is\ \ V ^y-ll I j ^ 11 cisl-^j^ y^ (j\jV-il cijL-c ^—II 

.4jlLs 6 jL 4 jI 

Sac I j cjLLLjjJI cjJj a A Li I yyJI y_o oLlsju-uJI 

cjLL^-o ^Lj yL_cVL 4ii gijX yG^LJI ( jA_ *_j 

i 2 is~T\'\ ^ (Jj-L LXLyUI <1_ 2 U 2 JI JjJ jjJ 4jl^.LajI 4jjjj 

SjLy yb ajl>jJ1 ^a^jJI yLj .jySjil yyJI ya cjL \x *^a 11 

^ic _culiil jJaII gLA^VI oLl CjV-C-Lac ^v\ 

LjVjJI SjIj^. 4^ja ca _xAjI dLLjJI jj^ LK yj_ ojlII 

. g LajV 1 S<^ LA LbjjAj ajjj ^yiJI 

BOTTLED SUN (*) 
utopian (^) 
.yl jJI jl (Y) 

helium ions (r) 
quantum field theory (l) 


O' lt* 

.4iUJI y_o ilXL 4 _lo^ aJjj yi y*\ ^ y 

JjjjLaJ! Ij a o jlx.LjjJI £jla^ Jij ojjj 

<4jaL*-II 4jjjill 4ilLJI CjLL^-a 5JL. ^-A2 .^-cuLuVI 
^ Lj i j . l_aA i j is~> Lc aJjjJ y iy^ 1 4 1 Ail I ^jjj I jjjJ I ^jj 

Sj-AjLc ^jjljIjjjJI 4_1j^ yo jjJu-<^ (Jj-^Gj <jILuJojVI I Aib 

^LgVI yiJj <^l_ oaxVI cja-^j L Ia _^j .4ilL ^_IJ 

y^jjAfl-ll (Jjla yL ala^. yl_ jIjj g aajj LaXc aJ .^y .>_^LLI 

cUi d-* (jjj c^AI A ^Ajd * * 

L yV-LJ gLAXVI Aj_Sj g Jal_ <_uj <4Jj^ 6 A-2 ^j JiL -4 jjjI 

.^.jjj!jjjJI jILagI La-Ijj yJI 4ilLII lALu-AI 4j^L ^jjIa 

<fA*pL> 3 ^ cy jjSI y^jjAflJI yL ^dJAycg^Vlj 

.4jlLlc CAa (< xl — gjjJjLflJI b ^jJI — glaAXVI caLIaj 

Ai yL Ljji^JI LjjS yo ^JL j-^j] <^J .s-g> Jja 
gLAXVI yl» :[ITER g^jj_Lil cALt^Lo 6j-oc yo caIjiui 
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pLUl 


*' a^xu. (jijb) au^ j^cu 

l5 -uj^ 3 ^Ujj| Jcliua jj£\ jibjJTER JtliJLl pLuJ JjJ Cuu oSjUjI 

q£, dca a^L^a Alj^.1 (j-Laluu £jjuuXI ^ aSjL-uM pLdcVI JjJ-ll y& JS Oifsuj .^Lfc 

4_L^sj-o £ul_kiij Jl ^Ixj a ijlUt I Olj-L^3JI ^lWCJ a_LlbjJI l(j *M-I^ua £A jilxUI 

a14lLjUI j . L-lu jj jl <juoJI jl jluLdl jjj3 j_a superconducting coil <.-V>U 

aa_u aiaii a^j_» ixu j^ju * i^y ^Kaj) dia> ji ya jstui iter jcmi jjT* ,:%<i j-*3.ii 

y ^1 5jL-uJJI aidIjiua J^lC 


jUlALcoXI 


j-ai jVJJ jj-ila 20 3 jjiJJ j p-UjJI vJllIISj ^ aL lu 


jCj^l 

Si.vy.lt,) 

jLUl 

Lilu ijj jccaJI 

d^JI 

L?J^ 

45.5% 

9.1% 

9.1% 

9.1% 9.1% 

9.1% 

9.1% 


:|jU 





a_»jSjii ajux^i 

• • 

e-MSJI £-lcj 

• ••• 


<Lijjj~''' H a^j^Ji (j^-cuj 

• •• 


^jujl^Jl jj^UL» 


a aiaii ^jL-uj 


a^Laii aaicu ij^ji y& aisuji 


. L_i—cl c^ll dj-U&J 

y) C>Z-^j <d_ j^KII conduct 4_Uc 

t Lull L^_jl 9 IjJjllI dljUJI uunt ^jIxj 

6J-Aj ^jUj I fl \ * y\ ^lll 

yym di y _Kuu Sjl_ill cj\ _*AVI 

i. xjl jjalxll 1 $ *.^39 y -c l^^klj UjVdl 

.aJVI jl j_^UlL ULJ a_SlUa 

a.^_U^V-dl 6^1^_^ a ~y^.j 

1 4 L$-*UjlLcu V JUd1 £c_cudl dUl£jlJ 1 

. 1 K i I j a\\ I a wn dVi« ^ V (^.1 s 
ejL xjlLcuVI (JUK a_j i ^\a \ I jjfc <j 
<—dUj <<Uit \K\lll J^A.^J1 Ojljjlj 

jJil-cujJI ^ <UL_SJ_^K CjIjU dUj 

oljUJIj .(JS_aKjKJI <j _i-uUjJl 

. j_KI <£lLa c_j _ILdj ^_lc^l a_uL^KJI 

aJVI cij^j-K UK * a U» \ , a \ 6^1 ^ 3t 

a_oj^UI <Lalki! 1 ^^ \ *. nl 1_^ 

.oLajKil <ilKa cJUjl^MI 
da 1 - U UjjJ 1 I ^___jl5lj a \ 1 ci aJ 1 6 ^ a 

Ua ^!KI a sILa I j_>i y 1 a_> jjlUlII 

djjUlj < C5 J> —cul jsj .dlfj— cuj 

J-Aj Vl :iasi 

jlj_o ^iJI superconductors iJaliJI 

UaLij^K CjI^)U j £_daji_ <_uj <LaU. 

CjU-^jJ JjlC UjLU dx3^ L>° J-UII ^_xJLs 

-LdULI duU Ijls . I j--y a_t^LUua 3j I 


<adjli dV-t-daj_o y& dUUjlU aUL^KJI 

jUJL dUUUjlJI _ l^2s jU tC ^jKajlS 

dJUj . Jjd2a. J-oajJ —jL^KJI 


^1 aiUil <aU_cud the core c,i—14JI ^_II a_Ijlsu 

oLsjXI j_kj ^dl _kill dUI^JL (jU. 


jljj dV-cojlls . Udj-^j J-^dl I j-A d^ uii <5^1UII a_K— 


' z> > 

yjj .xtdl J-Ux4 dLl .dUd^UU microwaves a_ijjSidll 

JL^I—cul ITER 

a^.jj y& I UJl-c^j 6jIj_2c dUjj d'> ^S\s d-idlll 

— 1 tinil J-jUu .(^jUII ^Udl 

dl^)J y^ dllJJ lL^J 6J_C ^ 1c (£J\ JdCL^dl U y _o alddJ 

ey^J C cLs cul -La cull j ^)jll ^ j ±±*jdl VI — ja. jjjjIjjJI 

Fusion’s Global Bazaar (*) 
Jal^lJI j\ (\) 


(—.■L-yj J-ojiI ^_xJlcj Ijjll jl^-o y& a_ IjUII 

dUjj dc JjUdl jXj )\\ IE Ij^JLC jdlj JKuul) UjU»l 

. d U-l I j-S-coJI dj-S 

Ucujj jj jU ^jud al l 1985 j*lc jjlo U^uullj d^ 

.ajLaUs aslLa lnV ^^-alKII dUIK J3 ^U l5dj-oI Vj 

U IKj \ a Vi a Lc jj-l'iIq d U t Llol ljj ^) ITER yy^j cdl I i ju di a a 

dL»UIj qj cdl jUjiVIj auKjj-o^l Id^lil dLV^JI y^ 

. c^^d l dlKj . L»jjj1j 
al jjjlII dllUJI dj_^.i 


,J~y\ 


l-i^ 


I A"y is*> 


dV-ctf2>jll ^Jl <sUlK .<i 


udL 


^.^_2y ^VKV 6^j)la \a diej-cLua yy^) _cull dd^ji ( adU!l 
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< X i ULJ <6J>^ - w A 6J-0 jixca 1 I j L^J 1 <LCj_cu _ <*' <«* ^j^Jj)) 

g-LAC.^ 1 (J^jJI cUtC^ijLi JjLs .«*L-duVI J <isLiJI -caJ 

jjjl^ .U^ jyy-* j 5JVI £.\is*i\ Sj_uill *lj^.VI 1* \ 

Cj^Lx-^ jJl^ < 6 jJL*_a-oJ I oL_duVI <£.1\ is~\ \ ^ J-&J_<_u ^d_ll <L^JI 

dlllA dul^ JjL 1)) :<JpJLtIuL^> J^Ajj .<Cj)jiall -LljIjjjJ 

c $\ u* ^=“ La^Ai-^J^ j-j4$ CAf— l - u A> C£i ol^i 

«.4>VI A J-<-L (J-^.l J-O ^j_0 


JTER ^jj-JjJsl ^jJI ^^^sl^ jJI dit diul^ jji1 

^jj_<Jai I <_ <_xju_uj_o ^ n ±s~T\ ^j_o <Ajl<LcJI ^_3 (j ^- 2 5-1VI ^V 

cjjlji <^jLLJIj Lu_ujj Jjlo <5_nju-uj-tI JjjJU . L^-Hl3 ITER 

^A-l^l”*-!! (■ LoJjiJI ^Jl ITER ^jj^-Jall ^-3 I 4 J1^ 1 .fl~n Juu\ i _ ufo jj 1 

Ca^jI— dill <ji ca^- ^ ^ <-a-oj^JI olj r^ll ^—s 

<i_> j_^_ll ^jIcLju £t_JLO Ijdljl (Jfr J J_i$-!l JjLC JJj^JI 


L^uj^Jj ^.Vn I j ^clZ 493 JfcUXI ^d^iui :o-Lus ^jujIujI 
j£ 4 JJaUj <Luj4li (jla 400 000 jj-> (_£jJI JtliiXI JSLlA Ja VJ JsllaXlj 


(^A_i^Li 5_>l Jj CjjJAS c- LjljJI Jju _ Juj t, 3 Lai .^j-ojJI 

^jj_aJ I ^j-o Cj Lul* _cujJ I >, 3 a (J^-l J < | jJ 

^LjlSJj < x A \ _ c<jlo <_i_uljJ <^joj < ^ K"\ 11 cJ^.1 ^-i-dalll 

oL»V^JI cJ-^1 1998 ^Lc .ilVI cj) jjlaslj <aKj oLL-o^J 

. ^jJLLLLSj i^\tt i\ < ^ K\ 11 ^IaSjV ^Jj_<Jlll ^j£. 6 J- 2 HII 
<12l3L^-0_U j \* is*i ^j\uul> J \ dU j JJLJJ 

i Lua-ij 4-<u-0L^aj 6jLcJ ^1 £\$j _dill jlj-dl_ ojI ^j-1^ 

^LoixJI J <y\ \ aIuL^. .g> ^ K\ 11 1 9,x^\j 

:^UiLi ^^_tujL<_uVI ^ ui^lll 6jLcl LT 2 J) IIJ ^JJ-*-^ 
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dd/| <jA£ H> o“—b* 

3AJ3 1 x 7 i~\ t. <1 I 3.1^ l ^ A 

<£jj—“41 3 

g _ , . ^, . , ,^ll dp I-A JJUJ 

11 

European <_ 

4 cjjHI [Commission 
<jl!l<_u 4 -sLLl Ja_till j 

3^ <J-° J—I 

< la JJJ_C> 3J-3J 3 | 3!^ | 

3_E <1 _ !Jj (J£ 4 jEJ_CUJ 

3_a 4 jaLjLaj LaJ 4 _aJfcl_cull 

<jJjjj> 3-i->Ec I <£ kill 

^—‘-‘O^ 3-3 J-^-GJ J —^3 

^ ' A ' q J' CS— 5 i 

La LaJ I_IjL^j 


^lz. 2 Ual -n. .a 11 jljCa 
jE ^b x i ) 
4 .ajjlcsj s^l P! 




# <■ 

c4caui 


dJj 


%9 <j 


. 34 Kill cicojj 
K^dl P^coJ j<J| 

£jJj’ giuDJ 
pL$uV ajjjjJtl 


— ■* * * * 4 1 


‘.^LUjuVI 


Cj-c^— t-o I dlA >j . is V < \3 3 a \o1 a t~iE l C \ ^ Ull 4 1 ^ 3 ^ 3 3 L>~ 1 1 

^jjLa 3JI) JJ_til-ail 4 _lal^jLa Cjld^3 <^Ejj ^LcGc^M JjjJI 

4 _ijUJI Cj^E^J I La I . I 4 -cu-cuj) a 11 £3 \x is** 4 jJ La 4 «o_A Lcxxa 

Hitachi 3 _cuEj_a 4 ^ 3 _cu 3 a ^J. i^"\ m*] .EjLal 4 \ 1 A^^i.1 

<S 5 UJI CjH-c^3II CjEEj 4 ^j_cu 3a LcGjI J^jLcu <iGELJI 

Western Superconducting Technologies Company <.jy>*-ll 

0 I 3 CjLaj^ 3 ala II cJj_ X a 3^3 3 ^. A^> 11 ^_S 

Efremov Scientific Research Institute of ^LGE^CJl iEE^-iill 
*iUJI ^Lcj ^nu.ij . E_ cu jj ^ Electrophysical Apparatus 

• 4—‘-"JjJ P3C' Pj3j 4_9j_4 3 -aaJI 

S\Q IIJ 3 ^^ J EJ 3 J I 3 J 3 E 6 ^ ( 3 ^Cu_clS < ^jA A a XM11 *JaJ Lc I 
^Lc ^jjulll l^ "\\j Lico cjjLci ^ilII Sj^jlII cjLVjJIj 
ITER ^jj-xJjJsl 4 _cxjuujjI <_)j£!jJsl 6 jIjVI (3-^ c_di^juij .2003 


J aV \3 a xi <j-<a^l 3 ^j . ^jl ^IlJI CililiLsJI 

1 1 \ xTil I ^_S c- \ i Ac^f I 6jl^)Li _coll e-l^^l 4_sl^ 

■ ^jjjulcoJJ ^IjlII ^)-»J-tl Cj UaI a xi \ 

W^UaJI I 

^j j _cull x Ol^j x<oL-^jLsll jIj_jLo) 

4 _j| ^_c jVjJ Cl 9—j-^2> ° ITER 

6 IJpcyl I 4 jLjU I < u cuj L<lU-o 4 da ql I 4 <4 K 311 iajjuo V 


) j_<a ^ljd^-^1 ^ * A \q \4 ^j-ccsl ^jJI ^jl_uj ^lj^.^1 dit jxl. 

. ^cujllJI IjaLslj cJijl ^3II ' 3^ l-^ 
jj) x^a l| jj) x^ j 4 J^.1 J LlL^. ^ j^jlII ^t_ 




j> w xt \ di!d ^_9 x^j^j_uj 11 ^IjLi L^_cuLcul 3 -^ 3^11 

. ^jA-ij^C I ^AjljlcuJ ^LjuJI pl^l JCJjIj 
S Juljpll Cdl j^-2cGJI j 4jccuLlS es^i —^Vt 

3 _S 4u-^LLjj x 3 ^-°-*-ll cJLoi^ 3 ^l dx.A 4 _cOjI_3l1I CjjJJ _cu Jj3 

. 4 j» Lju cAjJ 1^3 3 a %45 4 _j I^Ls ^jj cul I Jjju 3IJI I_ j jjj I 

3-S J xA^ II CJIJ_ 421 UJI jl_LUJccu-aJ <Cu 5 slj .M> (Jj_ Sjj 

JUI 3^115—^ -AfP 1 6^ '—Ijl» : [^—d'—'■oP' 

iiiUaJI 4 jJ^Lsj cuVI 3-1^- J[j) IIj llLI 3_l£. Jal 4 ^. II 


c-uUJI 3 -ln Durance 3 x 1 _jI jjj 343 ^In Jl=ca _cu^JI 

j^p-' 6-° j- 4-' ^'-P" ijkP=^' 6-° 

^ 1 xAc. I ^_ ojL^j dJ I _ 1^-4 . ITER £\jj , aVI I 63 1 £j _i^l I 

<i3ui5La 3 i X.^> \ X.^> A i Jji_a olcl^^l 4-43^ J2^.l J ^33 -cull 

33 a ^ 3^.11 3 . dp Lj 3 ^ 33 ^J 11 13 4 -^da_ cxjII Cj Lcu Lx-xjJ L> 

4 c^.) 3 jLcuI 4_j| <CjI_cLl^IjII ^Lj1| 3 A^j-uI 3 II J 3 ^.J 

63j a x^> 4^31 3 I—j < 3-^ > 3^3^-J —^-sJI J3L2IJ 63—w ^>4 
L3JLJI jb JJ) ^ II dAlcI ,.\A .4 » < 4 41 a 11 c-j) 3^^l ^ 4!^- 4 1 xV \3 
3^2 o' I3J—il£.| 333^13 llA 3^11^ 3I V—2CU 


4 a h> 4 . 


J x 


jE 3 ^EL 4 j 1 I 4 ^ 3 aJI 3.4313 3JI 


. 4 _aLaI Cjl ^aII 4 _I3LE 3-0 L^J3Ej 3_ill 3^3- 


c ((dli-u^ 

Ul dLS 


J>oaj3 . (( 4 j 3 l a 11 3-^ c-jj-cA 4 3 3 "ill 6 j_& 3LJ AAI3JI 

33 jlL 2,7 L&jjja <^ 3 ! 3 _a 3 A oG 3 -E LJL^. 3 -^jj J ^ I dl^G^fl 

.2020 J[f)l^t. t ITER ^33_bull e- Ej ja.EuV 4 u3 Hal I 33J_» 

^33 Axlall 3 xxi ^ 3 !I aA^>^. II 3 A 3 — 3 _cGla_!I (— 33 ^ 3 buUAJ 3 


^.1-ali. <jdljll dJl dj 5 £* j) ~ Ujljjl 3 

cxjlxtccVjJI 42LUJI3 j- E3JI <2l-E Jic x6Jd^lil cELkll 
JJLAJ ^-X X nx X 1 3IJI 6 J-^cIlil CjLjV 3JI 3_S I—a I 


3_s 3 _ 4 ^ 1 jLII 3A < 3 A^ 3 E 11 3_(-^3!) E1J133 x^c .Al3JI (Jja .113 

Ea_43 dlldJ ! E-Gd 3^ a a 3 \C I J_A 31 VI X3U3EJI c _4 _t^Tia 

<< f'-*-" Of “4' LS^l fJ-'AP-' 

EjEE E_cuE^jjj ^.ElII 3_»j1I 3^ <2010 ^,1 _c 31^3 

^3IJI 11 _A La j\a 4 .<ldp 5 EI .K> 4 _a_cul Soporific LcxjcE 

3-a E 4 < A \ 4 3^ 4 lJlcLouE < 1 1 > ^ JAa c-i£.Lc^ 1 I 3a 

3JUUA3A3 x < 1 a \ ^3J3-a .0> 4 _> ^ Ji ft x. X1I3 ITER ^33-ccll 3 < 1 1 ^>c a 

4 jlELa bjL$A <jjl^JI 4 _*ja \ \E 3_2c 3U3 ^Lad^VI 3_a Cj—^*1-3 

CjE_3_x_u2 ^ ^ xSjGLcxjII 3 6 jLaJl 4 X, -^y < 7 , 4 Cx’A 3C. 

jxj&3 — 4 _jl 3 J 3 <1_ajo2^3J3_a> ^a*lI jcl .J^IdJI ^ 


ROAD TO POWER (* 


4 _l^ _ HI (J-cJ J3 jl^JI ^_a — 4 jl» 333 ^I 3 4 j^j 3 -a^fl ^_al3jJI 3.4 

JjLcJI 3_S ^ElE _cu| _ cuj Cul£ 4 ^ 3 ^- 3-S EEjI dAC.3 

<^3!_CUJ 3_»3_Lll 3LS 1 a \ \ 3 . cI_cI_ ojcaVI 4 _43^. »_uEcJ 
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i jj d J <JLi 42 Us IGj I JjoLG dlG^-ooV)) ! [<jlj llao^-d I Jl 

t_iryj .((jldoVI CjIjI Lc<^ jlLiJj £j^2G l_2 2jG 

31 Jjls 3^-111 ^_LlaLJI <luj j 's.'i 11 cj^I _cLLLI 3 * >=J J—^ 

^Jl jlallL J . g-L^fCll 4 -cl*JI 4 *\ i A till £“ LodjVI 42 lb Ji^dG 
IjJ&L^. j^d Loxi (^1 33^“* 3^ ‘ITER ^^boJI jjblll 

.Jjjj-sJI I dA t, a is~T\ \ r. Jo2 ^IdAGLco^U 
42 lb (JjlSj!_coa 3 3 Cj 1 _colli) £>dA ^_CjJI ^_lcj 

. juj d-2s-J ^j| g.ia i 4_jla < _ole _ odGVI 

6dA & 1— ilj 3J 4lU J Via ij ITER *V11 L> 42jji_a 

3 b*VI 3-a ^jjjLoJsI ba *All <dlld <_sLi_col jL~y 3 .<JV| 


» :< 3L>— ^ i j& > JLAf •fjj- 1 ^ ^ 

6 d^wli 1 CjbVjJl 3^ lj)a 3"!j g\J(joJall ^_S LJjlo 

o' <jAs?> cAj ^ ^j'—^ 

4_oGj — 4^j Lai 1 JjJ-ll ^-11 4_i_colllo 4 ji _coLco 4jjjj dJllA 

^.d-Ao I I — \jl } r. <jlc ._i 1 a <i *i V 1 ^_lc CjLI^C 


<<LaGl 


i L^ji itill u-il'»<<^M dlj^j- 0 ls^ £ ’-5 


,U*JI 3-° d ^ 1 I (2) 1 V I ‘ —<-u-l ^ ^ 


-VI f d*l 


O Libia 4 jul1gJ d.-vj ^ 1 J-o^l J-& LdGVI ^jLi <AjlA.-%. 


6 ^)ljjj oLo-iaJI <^L Jj\ .R> .iilLJI ^j-o jJLaJI 

:Jj-tilil ^-11 4_uLj 6 I o-o_i-oijl Lojle ^LUJl 

jxle Vj \K<Ti (-all jiJLaJI iilLa (_5 xTi^l dx£ Jjll)) 

4jJLL ^LoJjVI ialU ^jl)) «. ^ \ ij «.^jG_(_U ^I 

^_a 6JjJ^-o ^oCj Jji-(_uS 1 ^jGLaj jlc ^j_o 

((SjaLo-O (J-»J-U ^jLuVL dll . <1 A \\ 11 S l^-l (J—-ijj 

^j-o J_jV 4juul> <_oj I ^jl _Via \ ^LoJjVI ^Loie ^_ka ^ ^j| 

<aj-GlJl c 3jiL-u .dUj 6i^J ^jl ^Ij . JU. (jl {S ic. 

IjJ (J aA Wl ^j- 0 ^ ^I < I 4 J 6 jjlC I_(-ujJ Ci^la,*i Jj3 

^J-C (((I ,-VrvJi_(-uMJ JjijiLl CjlGllj <CJ) 0^.0 dllloG I 

-Gall ^jl jlVlc^l j-OJ-(_UJJ . IjJ^-o < L5 Jjl^> 

■ . ^c,^w\ 1 1 . <aV , 


5jljl(-uMJ ^Oi.lj-3 


The International Thermonuclear Experimental Reactor. Robert W. Conn et al. in Sci¬ 
entific American, Vol. 266, No. 4; pages 102-110; April 1992. 

Fusion Energy: Just around the Corner. Geoff Brumfiel in Nature , Vol. 436, pages 
318-320; July 21,2005. 

Sun in a Bottle: The Strange History of Fusion and the Science of Wishful Thinking. 
Charles Seife. Viking, 2008. 

Fusion as an Energy Source: Challenges and Opportunities. W. J. Nuttall. Report of the 
Institute of Physics, September 2008. 

Fusion’s False Dawn. Michael Moyer in Scientific American, Vol. 302, No. 3, pages 
50-57; March 2010. 


Scientific American, June 2012 


Jj) q 1 .1 Tr\A^> 5_(-Gs^L_a_ll (jl_a <4_ LL^jJI ° iajLa 

4-ij^jlII 4jalUJl j xA <-Lou^Jl aAcI d^.l] <^l^_(Ju^S .T> 

Natural Resources 4ja i il-.ll jjl_o^Il ^ ^UdJl L^o 

jJi Jj (jjfa ITER ^jjailll ^1)) :[ Defense Council 

4JlllLL) J a A a 1 4 j I Jp J . ((JUJ j)J-& 

oLilU jJjG 4_i j^jJI ^-ol^j 4 sjl^xi 

^ 1c .J . 4_>j^jJI 4^J_<_<jVI 4GllG j *7iTi ^1 ^ I d-oVI 4_Ljl=> 

^Lolu (JLjlxi ^)JlC Ijill ^jl ^d-1-J <(J!iLaxi 

6^)daJI dlaGJl ^j] S> (J^VjlS .£_olG^ jJI Id-A 

jjjLG ^ j^ildll — Fusion Power Associates <a^LodGVI 
d-~vj_i V 4il 4_1 ^-jlLjG _(_ui Lo (JS»:[^UdGVI 4 _ilLJI 

1 1 d-A • ((. aJiI 1 1 dA (_dJ^j^w 1 i^\ ^jVl 

IdA <ULjl dJI^)Li> ^ojui^Jl 1_$_odJ3 ^l!I 4lj^ . j iaT 1 

jj u nil cdlVAG ^_a GdLiJ) od-ciTcl (2012) ^.1_aJI 

^LodGVI oI cdlaJG ^_a gjl *ITER 

^jJl jd (TjJJlLo 150 ^ljxi ^jU dlld j .4 i\T>jJI 

4_oA Lool 1 25 % 1 d4 n 1 I £\%J- -Gal 1 l^-al au-U-au 

. Gd^wGl 1 cjLiV jU G^^dll 

I 4 GI d^ aT 6 1—oj— cLoo_o Jjd—II 4— 2 i.l^jij 

di j . l$GL oju-uj-I dj)aa 11 ^cJlI dJL^-11 dx~v-adVa 

IgL 1 .7,11 <JLi 2011/3 J g .. . xt.1l J^ldl JI 3 J 3 JI f ka. 

< 1 —a ji^ia o^La .v> .dlllA 4_i (_uL_ul ^gLIjJI 

4_o£^LGJ 1 4_iL_(_uI dli Jil» : [5 ji_lu jjJ 1 4Ta il 1 ^_2 j) Aa 11 ] 

^a G^GLi_u L_(_uj^j £jl l)da _(_ul 4GI .((JJO.QJI ^_a 

Lc < 1 i. (i l^_jLcljpJI 

^J±aa ^LadGVI 1^1 1^ ITER jjj-J o l 1 -cu 

Ci 1 a 11 I 1 T11 Id) I o 0 ^ 4G^Jj _iaN;ll 

.dlldiS L5^ jJ*saT 11 4ail^ ojLu-ul dlll^i .4jj 1 Nj 11 

Id-iJ—<Ju ^ ^LodGVI (j-° jGLJI ^jla_tdVI (jl <4_ildJ^j 

4l=^-o jTi a AT a (ij . dVjVJI Jjlo 4_idLaJI dljll _(-(jj < Id^. 

j-j-j ^Jlll dl^11 jAa 1 JlLdl ^j-ll 4jL^.LodGVI 4ojj^jJI 42 ILJI 

3-^jJI ^Lcl Cil_col d-o-oaG 3 I 1 ^ i^^ 1 ^GJl j Lajj^jJsG da_i 

.<jL u-olII jlj-cG_ (_xjIj Jclall L_alLil _ LJJ Vlj — 

^_S j 4 A 1 3 I o-i-vj (^dJI 4 K (.i/i dll.G^ a 

. 4 1 n q \ 3^lalI CjI c.La-(JuI 31 .oaG m Li Lcujj 
^ jj-coll 3 ^J Jc-La-o ^Ljli ^Lcl 4 1 ac, 3 ^ 3 ^^ s J 

(jrA± _(_oG.ll ^isG Jia . VIVI 6d^J VlGl^JI cj! dlaaGll ^_ a ITER 

ilc jLj3 V 1 is\ 1 4a*i a^II J 4_iaslAJl 

33-^G 31 ^_ II ^li^G _co 42 U 2 JI 4l=c^-o 31 VI <4 _ A^diJI 

ValLJI 4 I=lL(- 0 ^2 ^dJLdJLiJI J_ldll] .s> .VUI_ coj 
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£-J-oja.)) :<1a1LojLg> . 4_*_sllJI jld£-l (jILlHIj 

IjHll ^jl dViC Ij .^^J-iJ jl-lj jj, \)> (jjHo p-I ullj-a^l AJ-A 

dil^A*! yA 1 ^ \ q 6i^-l La J iss>jj£A\ 4jULsJLj 4l^Lc <J ^_Ul 

jJI ‘CjLjjilil jji JfilJI (j| ((.^llLI LijU-?- U M 

^j~c\ aAI \j — l^_j ^jti \a\ ^1.11 <LLi^LJ| ^_2 CjIjJlXjLII £._c djd^*J 

CjLjj^ \U 6jJXjA*> 1 ejijj^JLil jld£-l ^_a (jlLftllVl dl Ij 

LiiLkJI j^Uj ^_3 3*1 ^J| ^Jjp — d->l_6jl_dll 

^jl-3 < 4_1JJL^. 4 ju_uI_C<jUA. jX^-jdl (j-^lll J At \ 1 j ^_3j . 4 .olllll Sjjllll 
l-AjJLCJ <4jklllll icllll djU jkdl ^J| (^Jjj J_i jjJlIII I 1-A 

4_Hjll 6,1 a ijti >c jVI is d^lll ^_a 6d^i < JlVI j 

<jLd^l ^j-^l—ml c>^ dal a^LsJI ^jl j d < dv ^ \ \ 1 _o 

4 \c.Ill 1 ^^I^aVI dj^id*-^ 6dtjLx_^ .. Aii 1 djLjj<[ H—> 

JUJI j_a LH j .correlations oUsuljl Jij^-o Hai ^_a 
I s gjUJI jaIGlJI U. \ A j < 11 (J-COl3 ^jLs <4lldJ-ll 4jud3 
^Jl ^LcojVLj 4jlL^.I H djLjj^ill dXS (jl Lots . I \* AS*i )^>u| 
^1 4lldJ-llj 4dllll 4_cllll djVd*-l JjLa ^lUjl ^Jl 

is I JjJ Ij iss 11! I 4.C 111 I dj Lj \ jL x AI 4-*Hjl I dj L^jLcuI I i 

^_S <aL-^VI dJ ijjj^ JlII 6d$J djl j I_^.Ljlo djJ^jl Is 

^_a icLls <i)\lLciLo> .^jLcojVI 

I_uud iss^^\ \11 4jljljJI ^_S djI^-AAjJI \ (£\ — 4 

djLljk I dJ^^-vJ 6 J_J^lll djVdxil ^_S 1~> J)^L J J_1) 

dll J dj Lu I ^L-tC < ^ LoJjt 11 ^1 ([\ \ \c. • 4 i£. Ill I 

UUll 1^)1 Ij Luii dJll-A ^jl dujlj Cs UsjI^jlJI 6lA dill n~* 
dill dj 1 JVL* 4 _sJjljl 1I lUJ^fl dl Sj dllj_5 4 jlc 

(^lll <C/_^LoiLc> LoS dl_lj^ <«djl_Lajl^lll 

■ .((M > <i a 4_j 1 >* Lo IIaj» 

polysaccharide A (^) 
mucosal lining (Y) 
mutualism (r) 
hijack (t) 
autoimmune disorders ( 0 ) 
Crohn’s disease (*l) 
typel diabetes (V) 
multiple sclerosis (A) 


- Sjljl<-uMl £_^.| J^3 - 

Who Are We? Indigenous Microbes and the Ecology of Human Diseases. Martin J. 
Blaster in EMBOReports, Vol. 7, No. 10, pages 956-960; October 2006. www.ncbi.nlm. 
nih.gov/pmc/articles/PMC1618379 

A Human Gut Microbial Gene Catalogue Established by Metagenomic Sequencing. 
Junjie Qin et al. in Nature , Vol. 464, pages 59-65; March 4, 2010. 

Has the Microbiota Played a Critical Role in the Evolution of the Adaptive Immune 
System? Yun Kyung Lee and Sarkis K. Mazmanian in Science , Vol. 330, pages 1768— 
1773; December 24, 2010. www.ncbi.nlm.nih.gov/pmc/articles/PMC3159383 


Scientific American, June 2012 


^-£>\ ejd\ AA 1%W^\ 

llal cuj 1 ^ lla cu 11 4 jlL^. ^cJa cu Ssa 1 

2005 ja.lc 11 a ^jl ^^cllll iL^JI 

*_Sj-S-Ij <djlliil^JI 61 a J_^.1 ^jl <(j\lLolLo> 

.^cllll iL^JI ^L-Hl jJlL^I J- 41 *- 1 <^A J*\ l illl ^2k_t_uL» 
J-OJLJ A JjdsJI j\ Anil (jl <dllj wlS-iJ 

L>° ^-C-lllI jL^JJ 6jl-Cu| 

LiLlJI jLlIL I_Ajjj_s ^iJI <4 _aIhII 4-ullJI I_ 

I llJ . 4ll_Ij dl^ll (^jL^jJ^U 41^1 cull ilLiJI 

A JjdsJI _coll ^1 dim ^JlJI M jjlull dAf^l_cu 

d^ ^ ,uji L^i<iu v 

. lljAO jJ LoS cjij^jlII 4_a^.l^_0J ^cllll jL^JI 
4 <-‘->l^)d j Eit \ \ 6^^Loj(j <i)\lLujLc> 2011 ^1"^- 

_cull Jjlc^IH L^jlS I^JUL* _»uu 4 Irs. ^ 

dill dlt^J — _ ojjGQll I J_A ^Jl M _lij^^l 

(^J\s ^ r ^4_jJdLid p:-:ik£ ^jl_cu-u (jNss 6j-a ,Jj | 

Jj^JlII jA-JlLuccuJ )) : <1)A1 Lo> (Jj-Su .^jsSs ^jS _sjj^ \ r> 

llu ^j-^llJI lldll V i I ,d~N- ^lll J_ illlu I _ Jd-ou 

^jLHu <6d-»d£- 1[>1_ LJJLj • ^_ ( - u -l dlldj <4_» lljld-alu 

c_^liLl £. .((4_a^2LdJ Jj — ^cllll lljl^ ^JjZslI 

O^SL^t (1) ^L^1SVI I d-A l|l <4 -cs 2>j-oJsl oLj^I 

.411jlU^j ^LUI 6dcLcu_> 4l$J <^cllll lljl^ o \Jl 

jddl ^ 

Jtlil ^A (d-A)) :4j^du <ly\lLulLu> ^>Sl» Lo^ dllj^ _cllll 

.((^1G clj_cu 4_1 jlo| <dlcu ^Lu <dJll-A^ Jj^l 

c-jjj!1jl1I Jjlc I_JU. ^gH^cJ c-JjjililLa _cu*lJ kj 

JiLl 4 ititall ^lilj djl j-GljJI c—U cuj \\^ 

(JiLl ^_ol6lll»_a I_o)) :<(j\lLolLo> .dlLllI _aJI 

. LcLol ^JjjiljLil jaJLsJLi llLaLuijI jUJtl ^Jl (^Jl <6 jJlcOl1 6^JlS 

4jU cull (J>cl^*-11 iljljLjV djlj^AA-OU I IcLlluj 

dJ ill HI Li llLalUjl (j- 0 Lcl^l LsjJlC _Hi dl luli <4 jlc1j1I 

.((4 jglaJ 1 llLI^1 f-lll 4_s_SJ ^ dilil^-S .4_*_sllJI 
4lljrs. 1 ^ 6jLj (jjHi Louj IP t—ijjl^ll 4 JLa. ^_S 

7)jj . (0) 4_ullll 3x1111 CjGI jlauiL <jL-^VI djVH 
^jljl» (^Hl ^xllll IL^-aJJ 6jLcuI ^UaxL A Juds-ll j\ * nil 

4liiJI [s ^Jl <<JA\ iGliJI L_,M de^ll 

dll j ^ LOJ — j-cOljJI ^ £sJj 4-g^cl ^ AS Idil JLlllLs 

Ijjua.i 6dA Lc ll <iAlLaiLc> Hjjj . 41I j ^ _cu^JI 4^.j—ul 1 

Jjlc <4jl 1)11I 4_cLlll djUjkc^L 4_>L^2I dj^fdXA 1 jLsj ry* 

cdlualllj ^ V) JjVI u^^j^-^-ll ^1^-11 J u^,j-^ 

Jsoljua <djlj-^ ^Lol J I £_J_cuJ jdll 6lA <jG LaIc (A ^JJ X lt,) 
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12/11 ^jbaxJI 28 aJbJU 

2012 jxaj^uj /j 


«st 


gfUl Jiudl 

6S Vlj^XjJd ^A_&2\ A_A v ^A \ jJ-e\jLjC> V-Q^a 


<^-jjj^j .C .K> — <^1 A\ nj^ .L ,M> 


<^£^_sJI <UjlHJI <jl_s <«±\ \ A> jlsl LKj .Sj 

' 4 < hQ u 4 C 1 \ ^ 3 - 19 ^J.\) 


JjJI 4 _^MjlJI j-Ul_> cL *-°L^ cj^j—«KaJI T^sJI 

11a aK /rill 




^£.L<Jjlc j < UlijJI j 4Uc Jl ^ 4jtlll ^cLIjlo ^y> LUlU. 4_jjJ jJ jj 
IV V^fl l il 4_a_SJ U ^_A ^Ia <Jtlil 
.4jL^.^La_ll daUJI 

^j_o ic.t_S _ u'i^ 11 ^_S IdJ I dit dxa^_<_u I jlJ 

Jjuaj_ coil l $ jlc jlkl ^jl l)ioj l3 _ ill structures ^—1J1 


d* IK . ^LdJI ^ pleasure center 3 ju1I jS j-a ^ Ik x^> c 

(* I j_ ljj J-^. U> LaJ1 4_s LsU I J L^-cj jxLJ I J U-c ^_s < 1$ \c 

^^JlII 4jU^. jJJJL-JI 4 1 aAj^U \\aQ S ^Jl ^-CjJ Kj-2*. 

J^Lsllil ^UoIjLcuI 4_Uslj-o J^Ucu ^_Sj .4jljlLI j-cl_ Jjlo 1 Jc. 

c-UlaJ ^jJi_COJ <&jJlC.j <(1jJlA> l_£_LLa_c ^2_ll 4_LcUjJI 

> UKJl 4A^UI dJI^Ji call ^_S 4 w i ^9 11 Li^^JjjljJI 

dlt l^_L_ujjj 1 11 Vi A <n ^IlJI iUjuuUI jl jJsl ijj_A 

(jxiljJl 1 Jj JAS ( I JlVAj . 6 jLcuJ 1 J aVi\ l ^jAl j 

L^JlS iljj-sJI SjLaU-aJl ^ S^.Ti Is 4 jljIj 6 ^JlJX- ^Jj 1 \i 1 

• l^lj-LI 6J-A 4 juoj j_lC 

04 ^ jjJ ^_S ^jllil 4 jljLLI l^j-O C—Sl aViVn! ^j| JjLi 

^jL^. Jj <<Ji_caHll <L^J1_3L^ CjLsllaAjI (^1 

Is ^_jLj ^j_o_Ajjj ^ la ^j ^Ajjl\-Sj ^_S ^LoLlII JL-1 Is 4_LaJ 

THE JOYFUL MIND (*) 


^ Jd^jj J^JLO ^_S <la£- <(1 sJlA .R> ^_CULalll (^SJUlUI 

^ -° ^s—^^Iksl ^j3 ^ 

^.LolsJI ji jl ^,*1 iLi^al (js*i itnll 

^-oljjjJI llAj 4 \, ^*'\ _coil 4 \ \ II II I_AjjlC ^1 

<jl^jJjjuJI <1_lL^.j-c ^£_S t SJ^ s 

. L^jlo <> 1 S t til Li ^Lo I ( LxC lj,U t s*% \ j ^al^-oVl dll] 

tiiLaJJ idu-AJ-o ^jlllJI dli^ <1 jJlA> 4_i <—> _<-a^Jj 

<j_ d catatonic jj-aLiJL jll ^ _jl^sI ,1^ 

j^.1 cujdVI (^-1^ ^ 11U. ^J-C ^jxiJiJJlLIj < J—clill 

Jj^lil -m Vi 11 ^jl ja£. . >_1 XA11 ^1^. (Jj <ia—Is 

y.U^.V.^w (j-a Jj)^1^11 dJjl-C Lc (jl^-j_>t-u j-C^Ls < J_o^l jJj-oS 

.4 i in II ^lLs_sl Jjlj 

icJ)C^C Jj d \\ A> ^.Ls ^-^^LaJI Jja sll J_cI ilLLs^fj 
4^.l^J 1 JjJLj-L UK 1 ^ lie JsJu-lJI p.^ K C 1 

dllljl ^j| <1 j—j_A> .dilj ^—II 4 ^U 

- ^>^.1 ^1j <j-^ ^ a J Fi iAj 

4jliUi ^^LaJI ^ Sh ij Ulc 24 j-ojlII (^_5_1°J-l ^jVsj-o 

^-lc Ui < AII \ Uuj^_c 1)K — ^Li_ a ulaJl 4 Jill^ *_>1115221 (T)_c 

1 ^ silo I ^1 oL^juljlLII Jdc J-A-aj O_i^. <4 \111! JJ 

4_i-aUJJ 4 <^ -k 11 CJ^LlJI CjUI _call ^1 J-c 4_uH 1500 


)Lu 2 lL^U 


SLsUIIj 4-3t.ll 1 CjI^I J O d>Uj-L*-a I list II ^LojJl ^—kin 

(^jJl (v^iljJl ^JbjJL (£jjJUuj ^jxil-(^-1| 1^-ao.^Xd <j^jJl <sj| 

. UUj| 4-3 Ul1L> 1~« "j ' 

<^_ljJJ SjJj 41 clLj t<Li£.jJJ SjJj 4I ^LoJl -dll (j\_» IsLijijVl els ^jl 

ellj^j t^lLojVl eJjJ-«-aJl (ij-du £jC. X_9J-t-LLO 4s 

■ 6 J-iJLOn 4-io.ld- 3->^ jU-il 


^LajJl -S 4 M3t A jj J Jj^.j (j— c. SdsJ^. CjU^jI eds_d^ 

. 4_3t.ilL> ^jn \ i ,,U-^I ^J1 L^_^.iiVt 

SLsUll &j 1J)) (j—a 4-i jjllJl Jj ill 6J—6 j-!U lqI ^j- 0 e-i V (j— 

113 ^jJI ^jjjl_i_oV I _ JLJJ-i UjI 1-S-)I I II Jl si 3t \ ^jl^ ^jlJI (( ^ f- 1^-O-J 1 1 

4jl£.jJI -4ilJ 1 jjL2k. ^.JJlII j± Jl3LJ 1^11 ^ .4_3Llll ^£.1- uulA 4_lU 

■ 4_3tlll (J*^ «T t\ I 4_La ^)J^I 


20 
















































j-a] < j\\\a .P>j <jj_!jl .J> ci. <pleasure electrodes 

j_o ^LJI J^LLla j, _C jLjl^ju [McGill Jj^Lc <_ S-aL^. 

cl_euljj dlLlA fj\ L£ .jlji^ll dljJ_eu ^A jjAGJI L^Al_Ju 

<juj^ jLuui jjjjc L^jlS ^A Yale (Jju 4*_aL^. ^A c-ij^y. I 4lilui 
cLeuljjJI 6J-A cJ-a^jAj <j!jjAJI jua 4Cj.o-y. ^ 4*_ajl ^_S 

( t AjAj Jjuy. 1 jjm <_£djJ ^jl cj^-^ <jLLlJlo 

<jdJjl> ^.LA ^IAjIj .<_ijljlLII I j_A £_a (j-cljj jlj J^j -<-u JjlS ^1 

4*_a U. 4 j jjyA 4 HAat\. Lo I J_t^ 21 jAJ I j I jSj <Jj L^-oj <j\1 v^>j 

j-AjIjAJI 6 J-A £-AdA <^Lo-o <_SjLua-a lA_CA^I <£ejlAj j-° J-*-» 

G^JA ^AJI I -eu-G <A_>jLJL Lfl-fl jjAAJ 4 iLc cl^ixAj j*.LAJI 
J-u^aG dlj-L-u j I JjlS jlj^A ^A Sjlc cLIjjlsJI L^jJj 

.<Loj^Lc SlAl^ua ^_lc d )- 0 


^LJI ( J-Q A q h A .fl J^laLla jl \ a a \ jll^LJl jLS LojlsA 

J-O j^-S-G ^£jAuujLG JJjy.J_> ll^.jA i <JL>I (£j\ eu-LI 4Lu_ul JJ 

^JjA — I-euLcul C^-JI JjCy ^^ic GejJ-a — ^LojJI 

^ALj^^ jLA_> cLI j) ^ II ^llaleul ^Jl jJjlj La ^_lc < CL-u-o^Lo 

JjJLJ Cul^ jAjG S\ iS*i ^_S C-* *.Aj ^AJI jl JjjyJlA . (J J _JL*_a 


MISLEADING ELECTRODES (*) 
encoded (>) 


- jlAJJXI - 

\Aox\ex\ \_. Kuxx^eVoacVx 

> i&j\ aju^Wa HedouxaiTxMaFoudeu JlaGN 
j\_LiIlj_ui\ qi>\^.V\ ^ i l.c- ^2^3 i^dLjVjd\ A\ AjucX^.^ 

. l cl \ \ \ L-u A.-A. 

Kev\\ C. | 

>X3l'CT\bs a ^>V\ (^ A ^ n n t/-i>\\ ^.^\>\\ ^ Q. ''^ A\ ^\c. A *> t >A 

.; vNLACa \auA^ OXds 



cl culjjJli .^LcjJI La cJ jj j <jljLLI 5jJ 1 Ij 

<(jl—>-uj^l jl ^ es^' 

jl jll jl (£j\ ujIU (jl (_j-!l j j . 7 m 

£jA (Jj <<JtliLi ^Jjjl_<■ ^| clilisJ) ^_a jJ J-i V <5_ul \A\\W 

jXJ d>°s3 <( —^_uaj cl jJI ^JLA^JLA ^J^JI j-lj-SA <jl_<Jj 

.^_<_u^JI ^UsJI <jA| jJI 6 jLjlL_uYI 2 “^lj 

<AL-^I <<JULij^JI 1 jJJ)\dl <Ji_s J_^JI cLAcJI ^.1 jAAL-uLsj 

^j Lai j_Al 2 ^o ^jLs <j^LojJI ^Lo£. I <juojL1 <ju-u^-o ^Jiljia ^Jl 

jaJL»_c SjLcJ ^_ 1 c ^Vl J-ojlj ^j ^.^1 clj-AlAJJ 

Ca.-v <the brain’s pleasure circuitry ^UjJI 3 juXI Ciljl J 

^ " 

jA^Ij I jjuAA ^LcjJI ^A <jlLql 11 SjJj-tl ^klJI ^jl 111 

Cu-V-^A JUA. ^j_o J-cGj . IAjLcu LA Lox> ^ J \ \A ^ 

^Jl jlil ^jUI J \q x\"s 111 _cujLj ^jG <<juLo11 < \ \ is*** 11 

^jLajVlj ^jLlaA^U A _JIjlSj <Aj I <La-^.^Lc j^jljla j_ s^IG 

lldC-L-gj lui\ iSSj ^ ^jAll Lo_ij(j (c Li l^lsu-A^f I ^J-C IAjJlCj 
. <JJ-Gij I 6 J Lat-cuJ I ^jjluuu I ^j£. ‘ A ‘ iu&. 11 ^ lc 


wai 


U2Ld 


CulA I f.\ J_CU M UI tall 4jj-y.ll! cLlUG jIAA- 11 c_^j_i-OLj 

< 1 A^jJ I ^Gs I J 4^.J-C J l_Jj_t_U_l Leu l I ^ I ^ I 4 GI C1 auCj 

,jil 4dl V j_i Lc j^lJ lA Jjrs. ^ ^ L5^ 4jul1 I J lA 

JA-^j 43Ul1G jjjI _ < -» lA . 4j_ euLeu^l 4jL^.L^. 4jjl1j JAj VI 

^LoIaI j jj_jlj G| A[ ALl^JI ^ s <jj£j^> 4jIA-o I_ 

aLl^JI jjls pLL lU I 4 JI ^Lgg ^aJI & LjlAuVG cIa)j II 

J_e^l JjJI J < jiiK IIJ *1 JJlII UjjAleoJ ^AJI 4 jljUjVI jC Lull lA 
^aJI AGl^-LI ejjjhuG <cVLiJI (jGjlj ^jA —cl ^A-yVI 
. juAuJI dild ^-S Lu <cLjI jjuaJl ^ j-cl^. 1 4jljjlLJI 1 ^ ^ 1G 
Jjjl_eu^fl jC 4^-eGljJI cl jJ-eGllI ^_1 j I ^XJ^GA ^A J_sJ 

jA LcA^II JjlS J-C GLc 60 JjlS jC Lull I 6d^J ^y.jJjJuJI 

^ ^ * " 0 

4 * \ t, I ^J1 ni^ p l!U <^> ^> dll J_ Al^. 4jl1c j llo 1 11 jA_ceil 
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6jjlu (g d-!l _euJIu % 1j Lolj < J^ULllI dlt 4 _uljlL1 

dJ 1^1 d 4-aj)fVi a f- <<1 ajLJ! 6d-& 

4A>^la j\ < \\ \ 1 ^Jl LuU IujJLoXi <4Ad J&\ <Li^laj 4 jlLLI 

cuj^JJ ^d-1 4_JLjLall 4 _u _call 4uA_iAiJI <J_al^J lII ^jciLla! 4 Qh^ a 

.CjIjIj) idl dlld ^^A Loj lie 

( * } 4juXI j-uUS 

J-A j-Cull ^-le ^^jJI aJjl^ll ^A 4 jl11I <juLu3 Cj\ 

. 4_lli_eu^l £"^>la (j£j_cu t_\ 11-1*11 V ^_a < J \X \ d-2c I Jji_COJ j_a I 

4 ild dJl ^jxu_cuU^Hu -Ujl^j V 4^uLJI jauAll ^)l_2 <^-alaJL>j 

^jLa <dUd ^Jl 4_sLed .4 jLlSJ 6jj) L^_t < i*\ 3M V j| <LaLaj 

Lai J'Vi a <il jj^^fl j — l^l j) > “i a 111 (j i V jJlLLII djlul 

. 4u^ jJjjuJ I dJ U Lc<^aL_u VI ^A 

^AA • <l> j JJI ^ -Ch> ^_lj L^Jj-e^l dj_3LJ 4 1 Q i 4A>jia dlllA 

^a\\ > ^ jAd\ V\\\ ^j|j)\e du^u 1872 4 jlcu jdos ^ jJI 4ulu^ 
j 3*-C ^1 <oeJjl J > jfAf (r) cAl^\ ^ (j\—ui^jN 6d£. 

^jjJljlI <^^.1 JJU-XU. 1J — 4 \ \\ \ 11 < Sjjjf">ll 1 X \ \ ^ Jlju CjLjII^J uaJl 

<jl ^j-^lj-ll CxijJI ^—i e_ij.au lKw/^1 diJ . j j— ojLslj 

4Aiji2U J-aJLJ ju_>LauJ1 6JJfe 1 lie ^ jAj ^2jc1 I 4julcOl*JI dji_xWI 

dJjUx di 4 jI ^1* \ Lau < 1 1 laJI djLudu.ll 4_*_adl ^laJt-a ^A 4_LLaILa 

CjLjIJJL2c J«\U dljJ_Ul^ 4 ^jJI CjULojI ^ _lsxaL^l.1 

La_) _ cojJI j ^j-Ojl1 ^ i 4 _LcoJI 6JJL3LJ 

_ CU -LP j-x^Ljlj ^) f((g_^Iill 4c^.jJI)) dl_!j 

. j_i jJ ^Ls-La ^Ij-a ^-1^- Idj LlA^.j 
jJbj <4xlil ^Jl Jj_c£2ijll 4_ujl£JI JjlcoJI J_colS| S^\ j-A f-ldiJIj 
Jjloj 4j | La^ . 6 Ll^J I Joi ^_le * UjJ I lajj_cu ^a ^_cu Leu I -Laj_ uj 

jlfaJI c-Lalej t( j,i*A\ f-LalsJ 6jijlll 4 o^jJI CjIjJI (£± _ ^ 


i^y^J .^jljJL^JI dl^Lcu 4_culjJ jvfl I (j-a 4-ad^Jccoilj us*iX II 

6jilj 4_»LLaj f-lditll iiLaJccu^l (jl < LlILcuIjJ IjjjJj 

>! 

.4llxil jaA ( ^-Jl1I cjjj-co > qh'va l^J^Lk 
4 jI I -Lc-y j\, lx 1 <£_e^jJI 4 _xsl j-a ^_a Llij ^_c2a_a I _II ^)| 

^jyuLaJI jLl jl nil—cu I j—tlcJI jli_^ (^2^. 

J) 1^ II ^c3lLJ1_S . ^.LjlUJI ^)_a 4 \ ^ j 4e LcujLcuI (J^2»J_t 


^-X^s ljij-0 

^J\ a i 4 j I <^\1 ia>j <J jJj |> lacOf dlj . iyd^ LJI Jjl 2 ^j_a 4jLiArv 

.4Sj jkJI 6dA ji.1 diaJLculj Lu^dJ ^)l^-a ^ I ^j^ajl^LlI 4 _jl^.^j 

.^IdiJI ^-1^- 4 jlajlLII (J-cOlSj CjVL^JI ^_a Cul^ L^JjI ^Jc^. 

Jj_c^j Joe 4 juuuJI jj (^-1^- JaA iA i ^>I^UI d^.1 Ladlati 

4joL^2 Jjlj ^jJI JjlLajJI ^jUI i iLualla J! 614*41 
^_i 4 jLiIj ^i ll oLdl^JI 6dds (dul^ <^JlLJI 6 J-> jJ ^jxdj-A 4^c^.^J 
^Jl Jjo-iajll Jji_cull 4_»_iLLa *loe _cadJ i ^lKj Vj < l^_jl^a 

.Sj^e^il L^laJj 

^I^jaII ^jl j _A <dll j 2h° I C/_2^.LJI 4_ulAJ jlil La j 

L^-cuA1 i t^~ia ajl 41in L^JU-u y <(^jl ‘-ull dJ^LiaSi y 6d 

di j .(j-i^iJI Id^J 4 ls\ a 4 jlsIj ^^-l^ laXjosJI JiLk c J_a 

4ji cu I j_cuj 4Aijiaj dlld JjlAj Cul^ 1$2I <^llxa>j <jd Ijl> 

Jji^l ^Jl 1 1^3> i (^dJ CJL^jljljlL!I dde Juo 2 ij tdxirc tCjVL^JI a 

1A A il ^jIjc^LjJI Isc^V La^ /^6d^.l jJI 4eLcJI ^_S 4 i in 1000 ( J-a 

Cul^ — ^jL^^JI j\ _uJI Ifl.iC ^-LlSj Ladle — CjI _llJi^.11 ^jl 

.^^lll ej_AdJ jXJ dj-a £_e2a_s 4jLaljJI ^-le isJLcdL 

^Jl <j \ 11a>j <jd_lj!> j^dJI 4_ilVI ^LllJI cdsAd d_aJ 

4_cj)U\ a ^Aa ^LadJI lli-coj^l La_ijJ)) -^-L La_i ^e. x11 

.((SLiliil 4 jJ1 j_xC dljJ-cuJI ^_i jJlIGJLs JjLalj 6dd^a 4 AjlUj l^J 

6dC ^laLca J^a ^jLL^LJI L^_lL»_a Jd^> ^_jJI 4-a^lalll 

^_le Sdd-alil <nucleus accumbens 4—V^UI S\ J—lII L$_xi Laj 
<>j < <V411 Sdelij forebrain ^L^jJI SdeLi 

4-iaJ 4_a^ d>^ Ic jL La jjd-i <J£_Cu ^^iJI < cingulate cortex 

cdj Lcii < I j5 L&j . _cujjLl ^JLajJI ^ LadJI i ^^>1 J uaj 

6deli _ecu L^uI jluIeL jxu^ j_idAu ^_Luau Sl^jJI 6d_A 

.^LadJI ^ reward circuit Slil5Ltl Sjld Jf*_Cu 
^J| Jo^jlll ^ ^ ^J—^ 

iOk_au 5JjLa-a CdLiLccu^l ^^-le <^Lju L^uld ^uLllll 


iLau , 




<jl CA^“ o^- f iLijl^u ^j-Gii—ui ^ l3^ LS-*1 


A MEASURE OF PLEASURE (*) 
«?\ea,?>uxe Ceutexs\tt\Y\e^xa:\u,» by James Olds; :^icl (\) 
?>aeu\\\\c, kuieucaxi, October 1956 

the brain’s chief pleasure center (Y) 
TY\e EY.p'te^vou o\ \Y\e EmoYious \u VAolU arid KriwnaVa (T) 


(_>^)U^U ^e due 

<d-id^2Lll 4c^.j • J Ccdlj 1 Ax 11 djLudoJI (^-1^- I 

dLil idxarc i d- 2 c dxj| ^Jl 4uL^u| ^ullll 6jJi_cuAu <d.l 1 ift> oJ_Ad 

dJ JA Jj <L_J-eeL2ci dl^J_call ^d-d-l V 6j(J^dll ^^liLllI 4 1 UJ ^jlu 

6d-A du^jLa^l dU .euphoria jl iLuiJI ^eLdla Lc^ul 

t^jollll 4-ale ^jl_&dlj ^LalsJI ^j-a d_>A*-1I ^jL^dl ^A ^ _juJI 

. (Y) ^LidJI ^ (^ 5 -l^VI 3juil jSJ-O ^Luu dxdi 4AJjje_a 

— luld-i dAA <6^Sd _cu La £Ula^. ^j_a j2cej-ll _lej 

4 dae dxlL$ Idl La <(J^Lcuju djlJ)1 ui j_coe dl_a — ^jLuVI 

.JjlaIIu 4jlI1I ^jjjLiaI (Jju _cu J^Lj^ll ^Idl 4 jujuJI 

subjects cj j-^JLl ^.idJ La ^ d^Ldl lll^aj i i f\ 
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w ajuAi ^ii 

caSjaJI J-a \ , r.VI ^.ua^. yu<t1 3j£jl4 4_uLl 2> 5j-i^. djuXI 

JU U4 (\j£ubj .SjtiVJb jJAxjiJIj jJAloJI ^1 <bfcjJlJ 

dJ3 JajSLaJ ^UjJI Sjs. jIsLIa jj-iLAYi jl la jiu_uxU 

.4kJI jZbJxlJJ ^|jXI ^IjJI 


4a5jj-u&JI 


— .■ 

tt? ■ 


4ajJXla 4 » \ A | 




IjAA Aa^Ia) 4aA 4AA£ Sjlj 

£LajJI ^1 Jjaaaj <£LajJI £aa. SI jLaaa 
L$a1 JaS Ja a£aaa jlS djl j - ^La^I 
1 (j hbJij (jl jua . b UAjJl 4 x \ 1.1 tn u < j 
1 3A 4iL<al .4 a£ jJl LJjti JSjILi 

^ ■AuaA IdA JA£ dLi& <(Sj|jJI) J.LUaJ| 

Li& JSdaJI Juu - ((4_»jjHll jjjJI» 

is*3 ~ o3^V) 

ljjla. <£_IjJIa j..l, ..^vfl jaJjaJ yillj 
J^Ia) 4ajj_uSlII jbLilll Ja ^Ij^a. 
CiIajIxXI 4ala.,jaa ajaxj 

4a£> jJl CjIjI J Ja Sjjl jJI 
4jlH,I d jib 4 AjJJ jAJ <4 aijJ3Ua 4jiaa 
Ja Sjjl^ ClLd ijixa jiJ 4 a jJAt-aJI 
jJkl 4 a£LaJ jbUiA 


Ajl fa II 
4aaI JaJI 


4-liKJI 4_la,L_uJI SjSJI 


pIlaiS 

Sj5n.»it,l is~>* 11 O^-i-^ji.1 Ja J\aaI ^_Lc. £LaaJ| ^3 4aJA illI) jjdl if 3^'' 

AalI ^Jaa <<_£j1aJ| JA 4ALbi£ <4 ^ 111 jaaa 4-u. aA .4alH,I j£.L-ua < Lxa Jl jJQj 

((jvJU^^I)) jMbi J*) 14 -AJJ jidii Sl&i m ^ (oU^u^xJi) oUjj^ui 

oIa-ujja ^a jJL^-iSdVI jaHa .^-LajJI ^ ^Ju^C> Jj^HI 4aj^ai1 SjLa <enkephalin 

; j_laI j_il_iVI ls - ^ (v^julAN Jaj-u\) j^L^-a ^iru-n J 1^1 < «i^ 

^a jj'QJI L5 i£ jjls 4ALi < 4_15 u_uj jlSbA j£ Ij-lxa jdjj-u j-laIjaIaVI jVj -LaI4-xALajJI 4^aoaJI 
(joaj^a <3auXIa (JaLa^VI v 4xL < kA ^a Jaj <JjVI 4 ji4|jJI oMa£1qJJ 

■ 4aLLa11 ajjAa 4ia jaujI JaSLlaaa 4alaal^a ^j^a 4aaLlaa 5JI jly.1 AJji jLi J . JuIIAiSaVI Ja jaJa ^IaaI 


d_ \ ~v I -v -s_i I 


Ja^a L^a| jJ <<£.J_CUA L^jla _<AjJl L^Ad J-OA ^aJI CjIj-U Jd£- 

Ula^oa .^LaLJI <.^£a ^ molecule jiJ LUlll 

cJJa ^Ij^Laa-uIa Lied Jdj .Juu j j <jljloa jJI <Ak.j J ^jjjIalS 

.^LJI ^la^11 <jla 1 I j_o j aj^aJ c 4 Lajia.ll 

Paths to Pleasure (*) 
neurotransmitters (^ 




aaj ^k\\ j-A ^Jl Lr ^A ^11 jxaiaJI 

Jjl£. L-OaI 6J_ 2 iJi <(JLLU^fl (Jl_a_a| JjJj <^lj_4 Laj 

.<Aj_tluJI JJL£. 1 % la II CjIaaJaJI Life jJl£.J ^jljAdJI J (jljjA^JI 

1 aK <JA^I ^LaiaJl jl J-OA JjJJlIaIaaia lie caja^J. 1 LaJ^d 
CjLlaKII <Adlj-a ^ <^_jlLJIaj jaI jaa ^ *Vi I jja 1 

Jjl^a-uaj t jaJaaIIa ^LaJall L^aIaL^a _<_ul Jaasjj <aja^aJ1 ^IaaI 
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a*UJ L£u V 

j l - 1 A;«^ 

plcu - L\4iS 

.uiliji ^jUu 


<j—a j—^UJI O—iJ^ u—* 

9 

J-^-i 5_ XJlLL _Ls-SJI ^jxil_cxu^fl 

(J I jJjU < l X.A t| J ttl \1| JjL£.J .L^jlj 

, _(j>\«aljjjJJ djLiJSi _(_(jlo 

<jl^.jJ ^Aj^c. _c j nan 

^J-a ^Ajjj^i (j—a 

. l^J ((^JLJL^-C)) 

^j\l. L^jI j <1-lj_JLl! J- JlLoJ dij 

jXI <bjj^li .addiction jUj^I 

f^y>LjdJL> ^LajJl j__aJu drugs of abuse ^bVi < n^l p j-uJ 
JjIjJI I1_Aj .wanting jJL iLn^il jLLiil .^Ll 
J*^J Jj < ,_j x n ^J ^jL*JI jjld ^jllsJI jlLu V ^j-a 

I J J-^a 1 ^ xAjJli JjlC <Ji_cuLco^. I jLliil 6J-A ^-2 Ls^LLJI 

liljLaj oI^jI ^jl_J <dUl . JjlSj _coil ^_3 JjJ_U 

6^ LS-'I [u^f—^-° ^-aLa- <j-a] <dj—caijjj ,T> 

<j-aj . olj)\xi< J I lj^_du JAU<M Jj 3 6J-A <Ji_i-uL-a^Jl C L^.JJ 

dill — <dx9 < - u - 3lJ 'JJ> C^J- 1 La^ — <LaJJ coil £A-gLj jdJI ^Ld 

<d jdJI dl^L^Ju-ul ^Jl <JL2 Jjj (^iJI jclLI 33* _dill 

.<b ^uw<n J-S-s jaJ jJj .(jdlJJ) 

<((<jljl 1I )) _cjLO <jl JiGan . Jjd^Jl ll_A ^Jc. ^Lljj 

^LuuUI 6jlil 6d-A ^Iji ^lc <jlS ^ jJI dJ-SjJI ^_S 

Jjdjj ^_Lc 6jdli ^ I_ajj .j_<-£u-llj d)l <Jl_oj| ^_3 


IIacL 


_ cu ^j_sj . i <l 


JJLiU 


jUL isilil 


^iJI ^jl_coil JjL*_ajL) ll^s .SjjajJI 6J_A 

I J_A <jl LjJ tA _V\*U 1 Sl^jJI _cLjJI ^ 

<aUj <*—^-^ 7^ xll (£jj 

. LcLaJ ( jxiSjl1I (^-1^ J_» .<JlLol11 ^LslLJI J_3L^>J V 

f^UU Jjllij d_>^JlJI cj—ls^' 

Cy> Cutsj ; ^—“xju cjjlS < > d i - 

1 ^ \x ^ ^L^JI jl_ilJI ^jl La^ U <>11 j(jAjJI CjI _o^Lc 

^ jJI ^j> L^-fsJ 1 ^>.\ 11J .<jlo jIaxLj jl Ij-c j) 1 ^ 11 Jjlj 

ol Cjj^ <^LslLJI dh° CjLa-o^ dliL^-Ju-ul ^jl jjdiJI 

jJI j 4 jl£jJI ^jl JJj iiljuu jJfe <<b 1 ^ "sx'sa (^l£.L-OlJ 
.^LcjJl ^_s 4 q h^ a oLdLi 1 *\l~i\ 

V . 1 j.J^ d j aVi \11 die CjLlIVI (JjLjJI I Lu| 

<JLlil ^jL-U-C ^JL£. ^L^UI ^j|j 1 ^ Mil 

Jjl£. 6J-CUJ ejlj-tlJI (Jjl-^J ^ 4 -jl£jJI (jlJ t 


WANTING IS NOT LIKING (*) 
J\ neurons (^ 


^LxJ ^ CUUL J 4-jXrjJI 

l u'l 11 V 4 jlJl 1 1 I <_S1 a 1 . InLs 1 * n \ \ 1 ^J_9 I CA- 1 

. 1 -Jq-U ^j| JjLcu ^JL\n l^J ^Lij — 1 \*S j| — 1 \ "s. J^LojJI ^_a 

<jJlLlc> j <jjJjl> JjlS ^j_o 6j-c l-AJ-ijm ^ ^lll ^^JalliLi 

JaLJL ^JjlAaj — ^LJl iajia ^JsLjlc j — j 

^^JsLjlc ^J-O JLn '^ Cj<a!Uj (^jJI (((7A-^l-^jdJI)) ^ MS*iX 11 
6J.A (j] Lm Jii\ I jU .the brain stem ^UjJI ^ 
<7/-^l-^jdJl-» L$-sI^£-I <mil jvkti a ifl 11 cjL^.LJI 

J-iiu ^j) (A^lA I_jl 

.6j^n ^aJ La 1 JJ&J . ^JLjloJJ j u a <jljlI ^1 ^LaJl ^ d m t <«1 
<JUoU. .X> LlLlc^ Id ( cJ>^) 1 ^ d 1 6d-A 

( jA . ^Vio CAaj^ (j'j^ [^i-tsd-d 

<djlclj ^_a <j^Unl 7 /^LsjJI jlj^Ju_uLi 

CjIjI j) 11 j JLC ^ o' J * <n^ La Ijjfej .A \lAll Jnl J ^Jl 

SjLj jj& .6,1a knockout mutation Sjiis cAt ^^jJI 

.dilj ^_aj . I £JL*_aj| jl jl\ cu j—j£Jd 

^j-a j)!^. 11 ^(jlLsJL Icllaj_cul ^>^1 Ld J_u ^ad ^jl^Hll 6J_A 

ji 

.< \ \k> 11 ^jl Jjd^JL ijjlLaj . LulJj aJjjlII jJlC ^^^11 

>z 

<£.J_<_oj JjlsJL ^_lojll Jjlill d)J_ 3 

J^JlIj V l^_j| ja£- .^jl^JI jj-a I-^jlil^-a Jj-x-Ol^JJ ^>^1 

^jj ‘4 \9 \ \U11 ^jljllll (^J-l AjlIc ^-A Lola ^-1^- 1 l^_Ali-xli 

JjlAi <JjlLa Ji I JiljLi dlJj Jsn < La Lai ^jx^JlII ^_ic 

.£A^Lj»jJ- 1I d>° (3^ 4 n J Jd*-aj 

(J-Sj ^ J_ JlC <ilj j-aVI ^iilji Llj| 

dlSIlXI 51 jUI ^TA-^LLila^fl < iHa JjL-u 

dlii ^ T^oLjjJl J j*s ji jJ ji 6 j La j a j nucleus accumbens 

£A-oL> jjJ| J-&JJ ^-ij 5 j-a LjlA j-lSJjLII jdiJj .<aLli 1 I 

— JjlsJL — L^jlSJj A _d 1 \a \*\ iL>^Lu <^jl Jjj^dl 6J-A J_ic 

<j^Jj flij<xJl <-rjdaVl (3-1^- (Jj)x^>^.ll ^_i J ^ ^ 11 (j-a JjJ-^ Jd-» 

^ ^9- 

.<LaxLa^l did l^cllalcul JJ* -1 ^ 3 ^ s s ^ .Axxl&j dJ- 5 j-ll ^-S 
7A-aL>jjJI 5 -ajj^Jsl jl dj^JI d)j-^ <tdll d>° (J M< ^ a '1 (3"Aj 

^Lt^jJl-a Js_aJL fLdS xnll <_axLa^l ^_i \Cj jlii 

6J-A dA|_9 .<_aj^Lll <_ilcjJl _ic J-xx^m ^J La < l^ j>^ CjJ _all 

Jljj O-® f3-ki ‘LA-oLjJI ^j-a A -aj^JJ (jl 

t i\x^) ^1 c-il xhi^l (3-1^- 6j jLi (3^n .^LsdaJLi l^-a 1 ai A1 
. I4JLJ jLi (3-^ 111 IdJ^- . (S 3 l^H l>° 

La_a <2j Jj 3 L I jJ-u 7 A-°Lsj jJI jjdG CjLJI d)li . IJ_ 5 Laj 

LLilj_2>dl I jJ u 4 -dljLaj^JI 6jl LI 6 J_Aj . JjlS £ja J ilxj 
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.t£ 


.i!Ls-2 ileliLe 6jl j cilj_> <K 3-e 

cJlS . Jjl*_> 3 J 4jj_e 6jld 4jllil &jl Jj 


3j Sjjlle SjJ-cOJ I-^iLj^-e ^J-O J^lJj J-lLjLJ ^Jj-J V 

<^J)1^. 11 £^3 1 3"° ^-cuLuS ^jll 4_L^.Jj_oll| ^L^JLcuVI dl-*_dj 

c-Ujl'-* JJL_> jfl IVt <JLc j <6 J^.1 j <jljLuj _col <JLc ^_S VI 

^Jl ^jIjjl^JL ^ <j| jJjl> ^jJI ((^UlLajJI <JL^LiJI 6jill )) 

4ljJJ ^JLllLi <jJ co_i j ( J_i jJJI jXJlIaJI ^j_o 3^UL (jxil_ca^.VI 

. ^LlLJL ^llelcuVI ^_L" 

(3-°—^ 3* 31 Jb—^3 b|^ b—°J 

JJj .4jLejjJI ^Ll^JI CjI J_<—UL& J 3"° U * I J-A J_iJ_Ju.ll 

<JLjLU c__JJ cole £_JJ ^3^ U_U^JLJ Le dll J a_U coll Jjjlj 

^allJI Lsj_lL^o <AjlUj bj^J 3 &j <<GLjj _cu_e ^3^*' (^-11 

** w 

4 i i nil 51aI colJJ 4 jljl 1I jj_o Jjl-JJJ XA \ JjlajJ j <CjDJ 1L 

<^_cljLaj ^£J_cOljJI L^lLi.jJ ^_II 4 jlj1I 1 3 u 

!_$_> <_<-^LlJI <iji_coll j_c^Ll£. J_el^ (JjlSLJj <£C_^-jVI ^j-lc 


HEDONIC HOTSPOTS (* 
ENOUGH IS ENOUGH (** 


<JLUjLll ^ JJJ oA _Ij {j£. V xAq .(JjVI ^3^" J-Hj (jl_Jj_e 

gfjj J \ <B-19 j> 4 ^ Jaj <oi>a-! oic. (j— 

Cjl iC-jJI <jd j ual ^jJI cJJjJI ^-S diljj <<_u_aA^JI <^UJI 

*LjI t llV-k| 3*1 LjI J-u .4jlj 1I 3^ V-dj 4"v111 4 j _cai^JI 

3 I ^Jl jji_lLj Lc <4-jlo1sl1I CjLjljjV-1 4jj _cul^JI 1 V*I * ~v 1 ^ a 

_<_all dlh i ^LcilLoJ_i_uI ^j£- ^\juu£ij^ jJlC JJ I J-^.lj 1 xA ij-Q 

Ll <Gj^s J_3jj jj B-19 (jla-J •<—^>b ^ 

l-^.^'J • ((... \jj* _tiJI I J.A jJ I Lo ... 6?)) ol J (Jj Sjj 

Jjjll c _x 11a a <4_laua .a 4_>jJ 4 a11I L_<jl^ iJjjuJuj ^jl^ <dllj 

• <jl£J jj J£.| 4 jV Jj <((<j L*-1j» V <jc^.jVI — *LujL1I 


(*) 




<b 


^j-jlAl&j 6^)1 jJI (j-a (S^ ^1^ ilLi-uLfl <4-ij(j^ 6j^J) is~i \ 

.4jljl1I CjL^jJ ( j_^.Ijj 

6jl J dul^ I j| Lo_i jLuil Jl^xJI > ^j-ij-aiJI (Jl^ 

(jV-aJLJ J) A^i^k 11 4-a .J 4, rJm ill 4 jl^.I _JuJI 6jillj 4 jl11I 

4_liLJI CjI jLl*JI ^-^.Ij-i Vj .£jl_<-^VI Ja£. 1-^_(_ul^ 1 4^jjiaJLj 

6jJ) o jlj_i_^Li _ jL-OlII ^_<-^j-LI ^j_o JjlLs JJ£. _ <_u 

jjjj Li I j_Aj <6 jjLJsI j^LLiil ^ cjLjI T)j j 6j_a 

<((4julLjJ| 4 _dJI 6^)^_ll)) dul^ I jl LoC ^l^JI 4jj* > ^ _o 

jjJ^j ^-S L_uiLlu 1 lj(jj (^J^ <Sjl jJI cjL^S_c Lbj-ic. jl 

>! 

4_ijLi c_jju-^I 4JI L \ dJL_Aj .^jl_<-^VI J^£. 4jtlll 


^J^.1 I j-^ bj ^Lcj^. 4 JjLu >1 4 jljlLjJI 4jl^.LJi1I Sj^JI 
^jLi <3^“^ J ^- 2 ^jJxij-ll I j_A jlil J—ij . Ej J-~yll jIj-II 

J_°VI ejLcj ^ll^VI ^£.1 _cjjuu <^^Li ^-LLLsJI 4jLS 

C J$^1I 3°J .^l^LGu_uVI 4lj JJ (J ^Xj-Vjl> 4J|j <jjLO_t-iJI 

JJ J Jj^.^j 4_1jIjJI 6j _Iftll ^£Jj ^jI A^illl I J^J 

.J_ijjj 4J 1 1 n Lo JjlS ^j_c 3 ^ 3^^ 4 \\ \ 11 6J^J 

( *”^ 

j^LiJLs <4 3 lI1I j£:I LXJLC ^lali LfcJjJ_o_i 6jlj II ^V 

4->j '\ > i 11 JI _tjlll 4 jljLo11 ^jV- 11 ^_al jJI jJI 

I 4_jlCL oJ 3 LLlc 4_iJ^ (^J-ll jJJ-1L 3>^J-° _ cjjjjlII 

e_JJ_<_aJ_o JjJrGi ^ 1c. J£.l_<_UJ Hall ^1 6J^_2 .4 jlLoJl 1I 6j_A 
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i a^> ^_a l_s_o ^jl^jLujULi ^-l^lj ^GcjJI o' ^ aj 

v 4 ^ 

^jl I I £C_l^JL> ^j| ^jJalil 3°-^ -SLatHL 0>*_3^ 

3^ _ cu ^ s ^ ~ LT^ ^ 4jljl 1I j^lj-° 

3^lo^ — 6 ^-lLLlo SJJ) j 4jljlo 1I _cuL^VI J_l|3 

J^uj 1^1 3 _u 3b 3 ^—^ c ^ 1 3°-^ 

hedonic ^jjjUll .((Slil^ll 6 jlj» 30 

^^.2 ^1 <4Vm1,1 SI^_jlU 4jlLu_uJI 4 ^L\II Lbld^.1 ^-Jj <hotspots 

j a-jjj -medial shell iicaiVI <>j < <V4II ^_uL 4 jj^x 1I 4jklll 

ventral pallidum J_ liKJI 3-i^L_cuJI 3 jSJI Ji^l j idL Sj 3 

<^-oLc^l 3 I ^J-ll 6 j£.lj 3 0 ^j^JL 1 ^ \£\C- £. G 4jlL» & J 

.4^111 6)3-11 3 ^ l 3 ljLu-V. 1 l r> JjlJIL-uJij 

3 LJI ^_S 3 klie 3 _C. CJ^JL lleJ <j3-ll J_>J~v~\l 

(J^iLl 30 < Vie 4 jljl 1L ^jxiL-a^Vl jl Jjull 3| l^i t u 
6 j_A 4 \ in 3 ' 111 33 ^J • Llj-e c_jjlL I jjU (JJ>L 11 | ^_kj 

4,^ \ \ia 6jle ^j <enkephalin qJL^i^VI 6jLu LjL^ j 31 
Lei .cjLjLJL Jj31 jJj 3° J-0 - 1 <^LejJI 1 ^ ^ 3 ^jj-IL 

3 illiUI 6jLeJJ 3^^! 3^1 anandamide j— la\ jjIIVI 

3j-^j-A dlllAj .(( 3 JLal\jV1)) 3 ^_ Aj dUj 3 4 JLI 1 J LIjjjlil 

jJ&j 3 j 31 <"Lj 1 ^LejJI 4 aJLj orexin 3 jjl ^jj 3^ 
4_e_^l_call j <4_> j J_llll 3 JI 4 \ \ u ^ L- l_AjjJ_) 6 ^jll 6 jLe 

.dllj JVl. 3 -c ^IjlLJL ^lieicuVI 33 
_i 2 clj ^j^- (^j—<-u —U V jj^^ 3 ° ^‘-^■Ij 

^_a 3 jj I J_^.lj I AA^_e 13 -H-e 1 ^ _Ll) I 4 di 3 0 

jlc lj^.lj l \X < \ e I 3 IH_co jjLU V Lujj < jj_^Jl ^LeJ 

1 ^ \ Ja-IL j 3 ll _A 3 U <dUj 3 I 4iLdl j . 3 !_<-tlVI 

L-IljI Jajl31 1 ^ \*\ 1j \ i^jVl j3? fcJ L 3 S Jj 4_Jjjk-> <o^ 3t_cs 

<4jtlil CjIjLs _La| 4c^Jl_*_e_i jJj 3^^ J^LejJI 3 LII 0 - 1 
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12/11 ^jbaxJI 28 aJLaJU 

2012 jx&uuj /^taS jj 




^UaU Ijdusuj ^L^JI jUVlu.I 

yfj 

Sj i ^Ju/^-A ^-// <£a, < _^auL^ tJ^lbuL) (j / SjJfJil iULLJJ (j l£ /j/ 

. Zi£L-o ^ (JLcujJ! L#-j-3 ^-2// o lJj_yU 


< ^,",-ah,,, l< .D> 


Oli^JLlj (,) iU«9^LI a^liil JajlidLl 

flywheels 3jjl^JJ ul-^xj (T) 3 3*11411 
* ^ £ 

<(J^«jJl 1I ld$J I d-^. <J5La JJLj 6j(J_Lalil 

4alLJL -1 a 1 ^Je 6jdl2 jJLC l^_j| j| 
eldjJ dJ3j .<_L^La IJ J_a <JL*_2 ^-le 

j'i ^j\ 5 La^a\ tA\oT\\\\ * .4 d_L^»a 

i <-c^-i, I &3_& lj ^ ^ ^ ^ a i cd_>Ua 

** ^ 

6JxJj - U* 4^ 

*ti£U icj^UI JUSlkll ol^ - f Ljl 
. ALl-JL < ns\ iL> L^jLc^j tuda ^,lc 

*>. \ \ 2*1 ^I^JlAJI (j-^ 5_JL^J ^Jl LjUlILs j3!J 

^Jl I jLaji _(_ul <6d^ ^lc <jLaj 

<jl2lJI < L2 JJj J_C I a j LlljLa 

^ " 

—a Lj sUjjkj —olj 

.^1 £-0^1 : CJ lu*VI JjljJI GATHER THE WIND (*) 
superconducting magnets (1) 
supercapacitors (Y) 


I d-TV ±J\X A^)H 


c 


( d L> a \ 1 j 


I JlL&J . ,_dU IJ 

Jal lYwnl LJU. <jJI LlrvJ La 
jaJLi ^Jl iilLJI jJ\j <JL*_2 j 

(A. la aIu (Jl 9^ Ladle ^“LijJI ^j-a LaJjJ^j 

<djlU_<_u Ladle _duJI <j _aJ 

. Jjlj 1 a \ ^ t^JLa 6 jIaL-uVI j 
:J la <1 — \\X a CjI—I J—aljJlj 


^ * W 




JJiti 


DwMXAe Cas\e\Mecc\\\ 

tiLiAHjl- UJ $\ryj* ^ 


J* 




^jJI A^x II jLsijI dljJj 

jlaxi I dl i <6 JJ^ll 4IIUJI <^.1 

6jJL»_t-^JI A _IjjJI dlJj fdlj_ajIjJI 

idlJj ^_aj .^JLsJI wind(mill) farms 
dli^Ju-ail <—ilU (jl 

LjJI 6JjJ __2 (Jl$_^ Lo I_die 

I_a J_dj| £“IjjJI (jjii I_a j\c 

d)-a ^_jlj dlj_ajIjJI j-U4^1 

(j^kjL Sj^UJ.1 JjJI (jJI 

_tlijJ J^JLj ^j| cLsjlIj Laj _aj^fl 

Ladle s _ , Jel )\jt _cuLj <1_alLJI 


^ ^ j * 1 

(T^Ls t^U Vl A ^ \"\\^ . 1 (] dr, <_ <Ikl l 

d^. T^jJL^d^ £^lfl.*Uiill 

.jaJLsJI ^_2 <r L J$<A\ ^Lx-t- u 1 ^jdel La 

^ J* 9 - 

^ <—*tsJl <1— 

_dla <JU. 1_j ^jxil_ (.i f\"\ 

‘t dL>ll^p _3 lJI £j\ 1 6—a 

(j-a (£j-* -tlu ^jl I—jLpJ j—U is^"\ 2 

j\^ ^ 1 LfcdJ <: 1 _ 2 U 2 JI I^jLj 


L^J 


.<JL_ 


cj|^ ^_i^LJI 

ddej 6d^lll CjLj^jJI dajjp ^yj-a-cld I j 

d)-a l$I^U. J-al^-s —A.^fl JjdJI dh° 
ddi <Lr laJLJI dAXa-oJI (^Je Lai .pL^5111 

" 9 - 

I d i^> i^a I A 2 UJ I 6^ ^dL9 t “" J J 

^ 0 

lA« 6' d)-a J—^-e I ^jjjd-uJsl 
d__lil _2 20 {j _a 

2 II A _ 2 IIJI J_a^. a ^y& 

a. j . I a a _d_2 V 
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LuslL^L 


jll Jj J-S-ll 

o— i n \ Ci <LoLal <jaLL=JI 3 -O I 4-jlLojlJI JjJdJI 3-°j 

JjIj_<_<j 3 ^ t <n c.i-'^ <jul^j i _aj-fl-^ ^_a JjJI Ka <Ail 

J | Cj t a\» 11 Aj I jV Ij 1-l-> J_X_> LojlS jJjla <4-»I lo 1-I j I 

3H^l 3 —jI^LJI a 1a i i—lLUj . ajj—UlLo oL»jLLa_» j_j«—JlJ 

LaHH 3L» 4_a_ill. 1 (g 1» -Cij 1 ulc-Lfl 3-° J-3 j 4j_o1c kjij La 13-^3 

4_»Jjl1Sjl 1I olk^i 1 l g ^JJJ 3^ L^JI *_iJHo £_o Jr* -<_uJL» 

. < 1 0 1 Us I I . \ \ Ij 4 I 


<^I^_oju_uL> l L»jJIj < JjlIII ^_a —<jill cll^ 11 

3 >o O^^ajlA CjI -co^ 3 - 0 ^-^ 3 -*I^A -^Luui-txil (^ 1 | ‘d.ljaJI j)j, — 3 

1-AjJjo (^^-11 jl 1 mV\ 1 3*-^ ^- JL *- J oLaj^l aIa Jll <lSlLaJI 

. I \\ * r_ 1 | 

£ 9 

4 . A \ 1 o 1 1 <_SUaJI loLaJI <_allll O 1*3 •'•< j^3U J_oJLj_<_uj 

^_lc «LalLa oljl3 ^. aLII IjjJIj ^y±A —dll 3 -° £djll 

a jl jl ^_a bL-v^f a I —ill a 1 a 1 => ja —<_u ^.jl-^JI—<_ u_» cjl-vj <oL*_ajj-o 
^Ia A Ac.\ 3 .turbines (oliu jjj) oLJat 


^5 o tf* > J' 

3j$J Jj 2 Lfllo A Jjllll 31 3—L5 3 “ Jj 1 J—JlojJj 

^ ** 

<^jLjjls j jjL^.] <dlj ^ .i> J[yL»j . LL^. pI^JLj . tLoj.^.S.11 ^ 1U ialLJI 

Ajljj ^_a iilLJI 3 3~^ j-jJ-oj 3 ' A^»l-> 3 ^ ^ l °Ai Xl^lLI 

j ttif. 3j) 4 Ac <\ slLJI La| . Lc j ^Jl I ijL-olal 3 I 

6^3^ 6^ ‘6^1 c> ^ J^—^ l J j> 

((aK \xVtll <-ilUJI 3-0 jju& ^ jjlc < 5 jIHJI ^_s 3-0 ^Jl ^Ll-vj 


4jl1£.U ^J-o I_oj <(_\ \1 .^oVl 

<Loj ^jjj _J 31- 1 LoAc. SL^JjlS _clu 

Jjj 3I ^ulal <-uj 3^3HJ I 3—3^ 

^jJI _(Ijl^j iilLaJI 4 jlo^ <3^ 3j j 

CjLoJ) 1A\1I _a_> 3Uj < L^jlS Ci > x Aj 




„VI 1 ^ ^ 3-° J*^>^1 


<_ciju-u^JsI 3^1$ 

olk^ ^ 3-0 <jl»^ cjlil3^- 

» ILJIJ <^Lo .R> (J^ajj t^jalLJI 

[ (t) HDR xt.ll ^ 0 m mJ jVI 

^-3 CJjl __A-2sl I _O (JS» 

jal 3-°J - (( ^^_II (jl^J 

cjLc^^ aV il I 3-° LlsI^ I jcc cILjla 31 

JjC^. <Acl aAI I_JU. <_JjlS 

.<jlaI^JI I <cLLJI 


^Jj-qVjlo l^j-ola ^_o I^jJ I I 3^ 3 -^J 

iilLJI 3_3I 3 a _ijjLo 

J>H-° Ai ' ■i* 

<^ILJI 3^3^ <_Ju 3uoc^ 30)3^. ^JJ 


PUMPED HYDRO (*) 
pumped hydro (electric storage) 0 ) 
compressed air (r) 
H j Cifla dl Jil j Cif-L = gigawatt (i) 
j_Jj :Henningson, Durham and Richardson, Inc (i) 

0 -* J~^."n <1 _ilij-el <_Laljjd <_s_cujlA CjIjI _>tn< dI 

_ljulo 3 ^^ • 1 ^^° (^_<-° 1 ^-*) LbLa^i 

iLjjd)) ) Jjljll Ojl jlj iaUaJI oVLi_o 

. Hoover Dam « Aj ^ ^ 
Eagle Mountain Pumped Storage Project ( 0 ) 



4,0 C>-bU J jj jJI 

4,0 ^ijiuaisyi (jjs^Jt 

4 a 2 44 iiaJi 



:CjI m 1 1 <i 

Cu-ullo jo ^1 LAjlaoil 

5 'o^A\ ‘ J ^ 

:OLuL^j| 

4_iajjjJI 5_Jlx iUjCdal < 41c La 

C\ d cj\ jod # 




turbines (uLluj^) CiLalad JL^j 

d * 

J J isA\ ^ LJ^U IjJj-o Jj 

I l^J-olij 4 0 1 1 A> ,*\ A 4 \ 1^ 1 0 

Jjlj 4 1 ^s/U I 4clUJI ^ | — ( I La^j-Aj 

.4jl 1I 80 ^Jl — Cilj^Hll 
aLJjlLo 38 4_oj <AJ^.311 CjL*X>1I 

Lo 3 p 3^3 ^ Jaa _<_oj ^j> LoJ ^ *\ 11 jjc-t-lil 

4clla 3-° <^il _S 2 ^ Ic. MjlIs J_ 

. J^UU ^j) a.^^ 11 ^_^Lj^JI j_aJ^nJ 1 

2 3 ' * 

43jLLo Aj \a 4 ji_cojJI aJ-A J_xjj 

5 o-p.) I—jjjjI ^ I— ^"'Iv'V 

A 10 A* A ‘(^' ls—^ 


CjLj-o$ 3—3 Jj J A J—C ^J—&j 

(r) LljSjS 20 ,Uj - iSlkJI ,> Aj^ 


jO.1 J-2a-J_<_uL — AJ^JlII Cil_i*2jjl ^ 

A J_A J-ojJLjj . ^iLo^JI ^c-x-lJI 4jLj^ia 

J_ol J-6-J_<_ul ^_Lc ^_i-l_o ^jJI <4 jlHL1I 

LT^" ^-^jL^jI 6 jJ-i-^J ^ 3!! 3-o 3J- 2 

JoxJI <L_ -^e j. —ex. jj—=>.j 

9 

Ajlill ^ Cvj _cola 6 j-^1 (3-^ 

3-o ^Ul _t-lJ 4-dlUJI 4_uL^JI 




pUIL 




I 


is- J —b • islI . 

Jl J>JI Jl a 
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J-oUlU islkU 4->jl 1 

Lq ^LjlLla-^I ^_a Jjlojlj t^LaLlil dit £-q 

: energy island a4^lbJI S Lr ^-^ 
cQIslJlc ^-LulAa — 4jlS_ju-^ 

J jl J-2^ ^IjULJ 6 Lull 4 l^k i-A 4 _JjJ^J 
llAj • Lr ^jl 3—o j^Lo LgJ^. 

6 Lull a A1 *L cu_» 

g 

-LlJL^JJ j^k 41 ^Jl <JJUu-£sJI 6J 1 ^k \ H d>° 

^Jl 4_dJljufc I_. 1 ^_j 

^ ^// H 

SajLc j \\ 1 ^j-o isIjlII (j qjTi 4_ilLJI 


<jliaJI JjLail J-^ ‘Sj- . t ^ - p l 

>=*■4' Li&J -oUia-J Ij^j aj 

x >! 

•«c^l )) d)l3d3l ^ 1 

%L ^Lil jS ;^A1I c^dl 



^jVI Qi^di dJLbJJ 4 K^kJV 


CjIA'vc 
4j_u ^SX 


xic 4 iLit j-ic. pUI K 4 <-tL> 
<LsUaJI ^Jl 4 AilllII Sj^Lsl ° 


JdkJ-3 

pUU 


4.lul> o^xil/JAxa 


aiLbJi 
4^ViLaJ) 
^ > ^*s‘< 4^L^kijJI 

cjJJ VUI 
4j_»ykjj jXi 


Lj 4 _>^fI jLjLcu 4 jljJ-c ^_a 

<j^-o (^1 ^ <Lol J Vu<«l ^j^-q-j jLyL 

L5-3^ J-^ LT* • I- 

‘O^J^ 3 .J^ c 

4 1 \ a3 4_il _ ljj I Q i n3j 

11 $ '* * 

^Ul x^JJ . 6j— 3 L 2 


4jI j)l^> a 1 3-^_<-ul 

Cx CJ I jj < l^_*_a jxa 

6 jlxj_ ljj I ^J| 4-^kL^>Jl 

CjIj-olII Cx ^JLajl <4jalUJl 


<6^1111 ^_a 4 

L5—^ ^—fil Cx- 


-JlAAjl) 


ti^lj 


. pia\aII j-iJlJ L^-L^lj 


:Lul j-l^. 4-l^J 

<d ^jS .l> 

<iLLdl 6jljj 
<j^Lfi .R> 

IjLijjl oi~L..p (Jj_» <_s_qL^. 

<OLal£ .H> 

4 -uL)j^JI < 5 UJ| CjL^-1 I 

<l5 su .c .j .d> 

^ \ >j \ ft \4 

<^xxja .E> 

«l_j 1 a * 11 i nj i "n 1 < , i tft \ ^ * ft 


^Lo^UI aAH iLijla jLujUijI ^i 

(jolL jI ^ r) Lal jL ^jlLJL ^tail ^a JjlLo 

I^VI j-^ 

4 *_ajj_dl basins 

*1_LI > 4—* ljj I j_JI 


C5 J J—e 
. ecosystem 

4j 

dj_-iULS .j-UUll 

4 ^Ja__ujL 0 ddlJj_Aj 

j_ tl cx _ l^AL j—la 

4_jjlI^JI Kema I_ a X 


J^jljllj 4-ul^JI ^j-C^l^lsJI 6 J-ClL-llLI 

^jl 4jLtii l-o <jl «.. a < V.ll 

♦* S3 

I — Jaljl^j^ 1.3 I_&jl JAa 4aILj J_ xx 

JjJjjlI 4 a -4. x A 41^^. q Sj J i J jl-JLJ Lq 

t A _Lo I .ijj^lll A _alLJI 

4a Hi 11 ^ dh° jlsuuuLa 

<3UJI d>_>3^' _ IaII _~v3il 

4alLi <_x£~^x _CUJ ^j| tII jc_x^JL 

'I Jb^ * n " L>° 6J-OJ coil LjJI 

d < i A A d A 0 ^ I ^ A. 1 0 \ . . « dXt<>A \ j ^ o 

$ 

iaJL_<_u_q r.Iia <jJ^kjJi Sjj>A_ uj 4_JjJLjlo 

.jJlc 400 libjl JLr^l 


COMPRESSED AIR (*) 
Grasslands Renewable Energy (^) 
^^11 ^y^JI ^ ^ ^-*-^J-° ^ : G r ©at Plains (Y) 

^JijaJI ^j^Jl J < Li^-»j-a^l 6.\--dllI Csi-jVjJI l^i» uj (jji 

L^kl - cuji Zjj J^ ^ ' J — ^ t>° 

yLajJj^ 2,900,000 

<\-^Ui nil ol ft.nil b^^ll t 4^.jJI :topography (r) 
. La <Lfilall A \ a \ <^11 j <jj(_LiiaJI <^<-L<-uJjl < A! 11) 

Gravity Power (i) 

jjq _xia J.&I_d« ^.ua :the Empire State Building (o) 

<1 1 Cji LULLUJ^J ,_ '”14 ft I £ ly® 

^ olyd-J 1931 a.lr: ^—ddl 

.2001/9/11 oljj^ q~J Laj^ o^J ‘^JLsdl 


LcLiVl 4-iVj L_Lij i^-^ 3 \J\ jloal ^ 

4 q->k^k ^-Ly» J JL f^ *— 3 ^ 4 _oj <4j^-ij_q^fl 

^ \c^ \ \ _cu j_)LycVI ^jl xa ^ _r^k l^ll-olJ 

Jj I 11 —ljj I (jj — ^x J —i Lq J—JLqJ 

:^JLsJI ^_a 4_ alUJI cjL^.LlL^.V 

^aSx g-L a < 111 kilat a .^I^JI j-Aj Vl 

Usj)4 / A a p |4_>^a 4_uC jI ' ^4 a 

3j I ^k33 Lq JjlC v a ^11 ^J-II 6jAj 

LqJjL£.J .cli_L1=JI ^1 _CjI jl J_q| 


( 4a j)» xAft 

4.0 jj4^-dI 4 _lL1aj 4-^ajJI 
4.0 4 -Ajl u^ .i a V) 

3.4 dallaJI 4oJL*i 

:OLuL^jI 

4 j j.yj L SxxCxx (L>jLuVt<i1 4 jjj^_o 


^-slliKJI jLxJI (j-ax x ^1 ^LLsd Lajj 
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j~v Jj—t ^ J—1 


Jaj dlljS 'J • Liil J d^JI 

LL^.V <(JjI- uu jl (_i 1 is~> LS^i 

Jj3j . JJ_olil * I^Jl Qj-a- <_oj 6jl-cL> 

L$_a_(_ul 6 JjJJ bj \k Is~> _ ljj CiCJji-il 

dj^j_cu 4_dj-c 1_ a jlaj <SustainX 

jl> ^ 1.C ^j2j ^LLs^Li (J \ aVm^LaJJLJ <_)V 

4jl1oC ^LlJI ^_2 *LU £jA CjIj _UaS 

" 9 

^_2 £_a^JLiJ {j^JuSi ^iJI fisJU-oJI 
A ^Jl Ssu LojlS ^Usl lj_A (jlij jL*_jj 

" ii j 

6J-A Ci^-2aj-C J ij .4A.k_ <_uJl 2 JJ oil) 

-T 9 

J^j-3 CjLjIj^. ^^Jc <jJ1 <Kj-2lJI 

General jdlll <■ s&ju L_!La.j 

^jd <_Lj-a ^_a Compression 

(Jj La^a ( >j) l*o I ^-lc L<_u 

4_cl_2^f LaLa/k \ La£ I O- 
demonstration 

Jb-Afj -u^'— 


< \ \ a X. II ^ _ A ^sJI J _ ^ I <j| _lc 

d^-ll s >^ 4 jL> jisJI 6J_A J)juJaa 

La j\c J^jlj j .La_ k t A t Laj\c 


d' ^ ^—AJ ‘ JJ-dj ^1 4 1 £- l 

4_lLoC. ^_2 c-dj ^1 <^LUJI jAa i 
6^)1^^. 1_Ajl. i~\cL> £_-La_i_x-oJI 

^ -^jj j —^ 

J-O^j «L^jJ ^Jl Jj_JL» JA 2 


o°J 


- <j 


^yul -d '-° 

. < \ rdl <_i£. I oL^la-ll dJj ^yOuuCi 
> v n,"l l Ij^Jj 



j E.ON j PowerSouth 


^1 


jUJI 

$ ~ - s 

(Jii.1 J aJAalj (_^jJ JjLdl f-\ ^-11 > a > 

u AjqVi * —^ d-^J 


£.\junx\ 

if\ "s < jVj plant 


^jJ)) ■ . a it 11 < Q JJ J) —^>^Lo .D> 

«.U1 JUJI 

LS^l UJ^ 

PowerSouth Energy Cooperative (^) 
.L\j c j jaL = megawatt (r) 
Iowa Stored Energy Park (r) 


J-i <_u^l ^'^LLajj isLLaJI <_d^Ls 

A< I J d L ^ 6-°J 

.< Xj(-U-QuLxJ 1 ^ <Lij| ^^-11 

3 

CjI J ijLjljL!I j-A Cj LLj 

^ ^ <-Laj k a All A ^-11 ^ il^La 

ljIpIj—^ 1 jl^ I_JU. dx$ <-<-*J> ^ 11 


oljlpJI j .countermeasures SjLuka 


<CjiL^j*^L -Laja a All _^Jl dlJj 

£_ 2 j < 6 l xti\ll 6 dA . CjlAlc. 

<(l_oLVI) JujI^Lo ^_2 

, 0) ^lkU OjLcujjL jIajJI <JL 3 LA^aJI 

' ** ^ 

110 j-—L l \ <— 6 jJ—i J—Sjj (jl 
. <-cL-u 26 J AfVt di 6 j-o (Y, -Lal 

J-OSLJ u-U-^w jJl I _ dc 

CjL)VjJI ^_2 -Laj _ k A^all ^-11 5 _ Lijiaj 

C> Cj _lajI J_ij < 6 J_aJill 

5 £j- 2 uJI ^jl jjj . Laic 2 )-^ 

<E.ON Kraftwerke SLa 

(Jjl* _<Jjj jjl! <^ 2 ^jI_A <JLiJ-a I_A^jLaj 

A < qlVta ^_ 2 <J_jI _a_a <_U^. a 

. Lu J| I I ) i J <1 4 

OjLcuj^G ^Llj jU"dl cHuJ-ad i u\ S &J 

(^Jkjia ^j£- J \ & 11 I 11 I j_A 

<\ — j^la <— x ljj IjjJ ^ <( - \J~ii ll 

_lo 2 j <_^jjlaJI ^_Aj (<\ _aSl^jLa 


^ i^— 

.£ J-za-Iiil CjLVjJI -La V\\ ^ ~y 1^)J>_<_u*2l 

ls-^ V— 

<6 J^jLII CjL*V^JI \ 11 .^11 

4 ju^jl^JI CjI _a ^j\ Cj jl^j 

geologic 4 -i%jJJK < Ttj I 

Loj <^.1 d- 0 ^^ <j-° formations 

jUJI J^L^j < \a \ \Lall <. -ij—^11 

l^\ J_a"v^. \ ^IlJI 6 J^ n_coil 

.ia j a i^a f-lj-A ^ic 

J \ Vu ^-C-d CjI _za^lLLa Co>.^yLaj 

isj)» a^II A ^-11 JLaJLJu-uLi CjLcjj_Cul a 

(j-^J <<bSjj-a^l CjI—^ jJI 2h° ^—S 

idU j j_aj . L^liJ 

400 <2-2 -Kj IJ Jl 2 I Ij^-J_a 2j Jj 3-2 

Ijj I <£!j_ ljj <b Cj _ajlj ( jVjJ d)J_J-a 

^j-a Lu ^2 4_*_2l^JI - r -<jJ^jL.-kIl iilLall djL 

4 jlC La ujji _<_u_> <^jl j_a ^ J <la J_a 

jLLj <ju-^LL d)l Cj jl-21 <L)Jjlx-Ol 2 j 4 _cuIjJ 

jd 4_i daJL-d. I ^_LajJ I I a p 1^-11 
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<j5Ll J <(( lj_JULJ SjJlLlS A _J^.)) 

1 I (J_iJJLJ ±&JlX S 

^jL-ojLal ^3^^ 


L>° LT" 




iJ 


jj 100 >, ^lKj _II ^Ul £c_a-ol!I 

(5j 3 ob ^ _ -^L$U— \& l4—' 

3 & Lo ^J < c£^ tJJ> 

3 * t. *?m 6 ^ LT^' o^—^il 

( LlLo£. LAjJlL^J ^j| ^1 (J-iuAxlJI A \ \aC. 

^jJjLojaJL* ^JLjuUlJ 4l| JjL* 

«—iIWu ^iJI <_»jjJaIII cjLj 11 ^ \11 
( 1 ^ a \ \ ^_a <_J Lc <aKjj 13-i I^ 

i < < < 1 1 A 1 1 \ 1 ^ \ < A \ 

•<3*3^ J L$^ 

3^^4 ijj^Jsl ^_3LcLi-«^jJI 

(flow battery JjiadJI 3 ji jLLsu ids Jlj 

(Ji-I ij (_ y! a^> c- 1 niC 3^ !■ (_5 “^s3 

3 yl^l—^ Ca^j — ljlla C£i J 4 ^ Lcj 

. 5dLUJl Sjjuk^ <jlo^ 3 - 0 ^**' Ca-^I^ 
^_a a \ a n * o I_j^ LLsjJ 1 3- 0 ^ 3 J I I j-A^ 

^_o <_ol <5 1 J-^. Jl^ | <j _A 33 

< Cambridge crude ((^J-^jloo^ ^Lk» 

d>ljl- t .(.t^ Aj^jLj O La ,v 2a-Tv < jllj 


^A-iua !^laj|] (JjL<_u ^_a <La_l*_o 

f«3<A\ cAjVi_<uo\\ 4_ 3 -^ 

.[12 ^ ,(2012)4/3 
I \a U 3 3 ^Jull \\ J 

< (r) 4 ijAJI Sjl^a. y-ii L^>l 

3 JI <1SI call <J»jUa\I Ls^Lk. 

^-^53 43 j3s SjLjJj . 4 \j^w<d 

Jjj-° 5^L<-^I J I L-<jl1 I ^jjjLlS j. \ Ji^3 

duaLi 31 3 A ^ 1 3-° 

Power 4-o^ul ,(l!JU. c^ j") 6j \a a^> 


3 ADVANCED BATTERIES (*) 

^Lill oj^e ‘<^3^ ^4J2=>j-o (') 

• (Ji^l^ -^ l) oLjjj^l L <^1 o 

— ljaj 3'j—•-dJ Jji : (VAT) j^IljJI (X) 

.<£.L»jJI ^| 4fl ' , ^11 jl J ' /% -^" 11 jl J 'jA." 11 

oL^ j\\ a «_ijla jj 20 :room temperature (r) 

(jJ^lJI) . lj"'K\l <Ci.j j 15.5j <6J^dll 



^ ^4 A, \ V\ A C)b Ua. 

3.3 jJ^lLII 4 «LbLaj 

2.0 <bjLu 2 a 3 VI 

3.8 ^11^1 a^ui 


:ol n 1< <1 

^gJU-daJI jliUI (^| 


:CjLuL^jI 

441^0 iLlalb 4 JUl 9 


JajIj j»J 


Jl ^ 

3 - 0 I 1 X A < q \\ \ 11 

^l^l (^ 5 -^ CjljLJi_t < I JLkjl 

.< 2 jjjlII cjLijlliajJI 

<(g \^jl_<-u .R .D> > ^Jt * I_JU .j 

o^J —ddiL-uLo ^ c5 —^ 4 °^] 

jV \ Q ^_ 1 c LJL^ [<l_ jL^JlLI 

<_*jLLlJ :<JLO_i_all < \lc- 3 ILI ^jlx. \C- 

<^L^j ^j~ x ~ u o \3 • a_L>I_<-uJI u jLx 1 I 

3 c 6 ^Ll£. <^l j| <lUI_i_u_i I 

4- J^I^^. ,J^JI ^jl^! 21 —*- u ^ ^ ^J^-dlj 

3 d*J-*-a-> ^l^-aji_ i_uIj j yJ_ oj _JLc 

< * j I j_o ^c_L 1 o ^ \ \ < 3 iJJ)^ x^a o 

3-0 31 ^-^L d l 3 ^dA-il 3 j— 

-jJIL ^ 3 _Ll 2 ^ \c 3 ^c 3 ^ 

l o w <(((j 2 aJICujJI LoS» 

Lo^_ji 3 c, ^ x A ^ — <^ljjL_u> (J 3 -A» 
l_o_A J- 2 i. I <_stj^JI ^13 o 

J-^j 3 J —b 3 j—^ '— 2>\lk 

I_(_u_^j I_O-AJ ^.1 3 _jJJlII 

J^rA (SJ—^ *->* J 

3 ^ ions (jjl^_tij) j(j ..-.V'S 

< LiJ__i_u-o i^jljJsl ^-14^ 3 ^d-»-ll 3 ^ 

. <AjlUJI dlt ^.1^3 <^Lo_ ljj 

^ LuJ I ^J)4 \ < <j^ Ua. \ 11 3 ^_dj 6 J lc^ j 

<<1 .All 2 ^ o^ 1 ^' 

Jq ^ t^jjjJ\* A (J^-tlu AjlLxsJI ol^a.L» 
1^0 I 4 * n 3 ^ 4 s*i d,I IJ)-d.JI 

. 4 _. <L-£aLaJI 

3 VI jl—— uj> <i~t 

o^li^ 

j—A=a' (j® cA 's>j d* u —° 


CjL jUajJI 3I <d^j 3 JI — XJ 

idliil 3 _ 3 ^^" dji_<_uj 3 j_ ^3 3 a 

<4_‘aj a biV\ll <3 Lid I ^jLt-ds 

<_LLaj ,3^UVIj jcJL^I 5-ul < 3 ^—-d^H 

c.u^j j . <J^_caj <jul»_o (_i 1 u\s 3^j-L1 

9 - 

^J-^- < (S^ 3_ 

^l^yll A _da l il I jiXJ <3Ua j . \ 

3 - 3 I 2 3 c dJjj <4 ^ji _Jill 3-° 5-13*311 

x 9 . 

( 63 ^ 1^-11 O 4j UajJ I 3 "° 

- ^j— Jl 1 — 


£_JL0J^J 

3 -OJ 

. O 41 ^ * << 11 3 A ^ w < 111 ^ Lt-^a^J I 

< cd-o-XJu-uI uia Cj i^^)-dlll jAa s cdt^j 

3-0 CjL s^)Ua_i (A _i^adJI Jjlj _<_u ^_ 1 c 

u» . <_ jI J-ll du^Jk^J4 ^3»4j-t^dl 

3-0 pi 11> i <1 _atiaJJ AES <^j_tlJI 

30 ^£-1^- ^—^3 Sjjd 3 j—^ j —mj 111 

5_»*^3 j—dill 5_dj-o Jalji_^ 

4 _>Ui£. , \ 0 ^ I 3J<^ Lu jjlII Ljjlj^i^jl a 

<jua.lljVI 4-o4a ^_Id ^^dJI 5dl 3 -II 

cj^La-^ I jl <eJ_lj 3 ^ .Ja4li_*-o 98 

3 La-o 5 a < 1 a LloJJ EI Jjlo Cj Ljj UauJ I 

31 kii ^La a ^ LLa-jJ 1 £_t_o I3JI 33 11 

^aL^Adl ^Jl 6 Lj dilj 

. \fA K~t ^_a 3 ^i 

5-OJ)^^. o 5_SjUajJI <dii 31 JadiLjj 

— I_^ a \ is~> ^_a A 1 -ojlI _coil jljJsl_i 

3-^L^sJI (3^-d^dl) 3 UJ> 3 Ltl ^l- > c£^ 
Jj^iJLj ,c_JLcJlj c,^a.jll electrodes 
5_aLdl - lo^d-> J-i^aLaJI ^Electrolyte 
^ 3 ^- ^-3 I- QX\\^ 4j3-^ L 5 -H 

5_sj J_a. Cj* 3-1*2 olj_2a. I JxJj .6j2Ju-<a 
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<Energy 

. LgJ l^yAA 

LT^ “■"-"» J>M CS—'l t£>=d 

£ 

( jiidi 4 \ 1 c La ^_3j _c i^5U I 

. g -1 .da II ^jlC ( y L)^—<-L l 1 I) cjI—— *^WI 

[,\ £\\\ ^jj jJ l^_c] .M> Jl3—^ 

1 '&J~*>.~d1 .~il‘> la~l l _xli (_^jJ J-oA-i 

a! <—er® 

Cdl^V^d-ll ^-QJlJ—<-<JL j _<_L 


^1 *.—^jlj H* 

£ >! 

a Ac ^_a —adlll cjLjllaj 

^lll CjLLsl^JsI id)_Id^sG^I CjI _<-u 

l/d <_alU ^j\ 3l_lI _<_ai 

i_2jd-ll CjI _1 Hag^ <. l \\"\ J_s. I 

utc <^j .till ytjij .^UJI jal^11 
l xA 1 1 _idllllJI J A^a\c ^_Lc 

^LlLxC ^J>c ^jljlo^ <1 _JLOJ l^Jl 9 

f-j2j 1—JU.j .Jjj-dJI £ 1^11—cJ 
^_a Energizer Resources j_UI 

f^l° Jd>^ (I J —^) S^JjS* 
cM ^ <Jh —Jilj. o ^—a 

. ^ jjlII La 



Prudent [^\H ^uS <j1 ^ Ua|^| oJL, i^jUUJI 0. 


o—t>=^—“Jl *^.>11 Cxy^ 

^_Lc CiLcLeu id£- jllJI ^J-C d-»j-a JjJ^jlJ 
. <d_uj Liryjjl J^jlj (j| 

I j ji C - I ^.. . . 5> jJ L d ~y 1 1 . . - ^> 9 

53 

6j^jJsl 4_i_LJjuduJI <1_alLJI Cjl_U^k r> 

. Ljjjjlj id-Skill CdLiVjJI ^_2 J-OJLJ 

iilLaJLi Ji Lais. VI J_s. I (j-GJ (JS 

Cd-oli (A _ \\ a ^ id_o J^la 1 ^jLI' 

111 ^ * Vi 11 <3LLJJ jxjj-Liixj i <_ a 

id_s.J f- Lljl) LJILljI _a 

<<jlaij_>j-Sk <_<_u^alj_u_u <ld-c 

fcd^^-ij-ll Vd-i (—jld-tl ^c-lll (J-oJli-<_aJ 

^Jl ujldll ^c_LLI (j\-L _CUJ ' dl 

THERMAL STORAGE (*) 
United Technologies Corporation (UTC) (^) 
Archimede Solar Energy (r) 


_) v>- 


3.6 jS^ 1 

3.6 SjjL-aiSVI 
3.0 lalUl ULxa 



:Cj1 m Imi 

dJjjia |jj^ diLLJLi l^UU’Wl 2 «j<. ^j , 1 -j '<o l<‘\ 

:OLulskj| 




( l^J ijjlj_o dloi <Jjjis ^jjljIjI <*\ \ a 7 i ^ Ic, 
— ^JJU Cuj — VlL_o (jl 


jUl 2 


CLuj-ll Id-A Jdlltj .e_j_ uEVI 6dA Jlld 

ijlj2S JjlI — ^LLI <ji Jj-sl ^IlC 

JjJjj <Hc j-»dJ jL-yj ^J| — CdJijJI Id_A 

i (a tJI i''s-i^ £- Lc I dLa. ^I 


^jk^u jiiiii ^1 ^Eliil 
CjLLs-o CjI jla (jxua dll 

jj ^ 

I | 4 ,X I,, ,.ui | LkJI djJ^-> 

. 1 ^ xlySi ^ <LalkJ| ,_\ \ 1 1 <1 4. \ I i \ q I d Q L. 

^ lc dijJsl LI jlxl (J_a dj) a ts~i LlAj 
^ jxi-C-doJI Ajuuj I d_La Ho ^j]sl 4 (Jd-L 
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uijil 1 

^glz. (JAIOuill 4jL<Ju1 

/j "v. «."'Q ,, ''' 1 *<VI 2< <. r. 

.l^is cujJI 


4 JIj^ca 



Jjb £cb <jo^a. 


JjLi £cU 


jLa. ^cLa 


LILII JjJ jl L^ll_cu 

Ui>=^l 0^—°ki - 3 —^ ^ 

Vjj LAjI J-o _ciu ^i 

Ice Energy j_ciJli L/A_colli ^ 

LV jj Jj CU JJL)J <JLi J-O 1 -A^LoJ < JLC 

JoLJI jclll CjLc^Isulc £._UJ < 

LLUJ1 L j\c .JjlUI cjLcL-u J^lA 

J-dAJI cJjJ—J lS jlglJI I o| Ajilj 

>* */ 

CjLo j)lVt^ S Jj^jlLII Jll cu _ sjJ 

.e-I^Jl i 3 \ \\\ (jAjiu J_sjjl1JI j <_IsjlJI 

9 

<Ljl <\\\ J^iljll ojLjl ^jA* } I J-> J_iJ 


&J-A JjLO ‘(SJ _J-2cllll JjLC 

** 2 

ItLj _c dl_lAj cjIj _^jJI 


r^iuu Mux* 


aa 


J->l \1 


LS—AjLh 1 

J-cul J^lA e-I^Jl i 3 Li jl~vl auII 

. 6^) l^)-^ 1 ^ ^11 CJ lx. Lcu 


^j-c 6 J-al_call Llkll <1 _l_l5L £_1a1j 

6^)^j-U 4 \ a ajlql a till <2LUJ1 JjJ^1 CjU=c^-c 
<A^- a ^j-c Sj_al_call dill ^ kx a A j^jjJI 

<LLc^. ^jLs dllj £_oj \ All jLs-IJ 


L), 


^ X \ \1~> 11 jUiJ LcALa ^ J-3tl- a_u Aj^^il 

^1 La I jl Cil^Ji-cu j-uiL ^jJ) aAc ^-2 

CJ 11=^11 jXJLcla^J ^_Lc J-iJJLJ ^ I j_2c | 

e- Ljloj^ (J-o-cuj I J-Aj) 


^jl jJjljj . ^ji _colli (jxiLilJI Cj IJ Lca^j-S I 

dill ^ 1 111 Ikc^. diilliccil j^jl 

. ^ 11 ^ 1^ 1 

9 

Jl_ X 1_cul ^JL^JI <X\\U\J 

(J-V^I^L 6J _ l^lll ixAlUJi A _alLJI 

1 ^,A.AAtll jjLa^II j! ^I^JI 


<d2cj j 400 -i <1 jjLLo <<_) ^l_c < zcj j 550 

jjJ ^1 ^J1 L<^ <diuj-^ ^>*-3 

Jjlj <jlsLaA| (djlc.1_cu J^Lk. jLLjJI 

< L5 lal J Lc .P> Jj-Sj Lo^ < ^oaccVjJ 1 ajJ|^£. 

J_sjJal _col ^JJJ JjcoAj | ^ J-C ] 

<^JoljLa> j .[dlil_ sjljlIIj JLa^.^1 

^21.1 (i 




A \x*\ r> jLLc I < 


■ ul 


1 A A ^ I 


icLcu-Jal jl^cco 1 ^j-ij^l 1 ^ ^ \ c-j) jil 

1 r> Ijlc 12 _j <1jLLc <<lLLJl ^_c 

^ Solar Millennium iL^il LI .d^jJI 

dlJjil ^LoAoAJI <-oJ)A\U Ja Anlq < Lilli 

^xJjlVI Andasol 1 iL_coil LI 411 

^_coll .2008 jjlo LlL_cuL 

a _L-JJ _a .I <2011/5 

LILJI ^I >j 11 jjJjl ^21 coll 

.^JjJI < 1 A^l^JLQ ^LcLcU 24 LccOXCLoJI 
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<JUk ClJLijkll J 




c_LJI^jJI {j _klj — _»jJ> 4_IU. 

. I 4k_& L dilj ^k iujj-LI 
I ^ I (■ L> j4<A I cj-& j ~v^ 4 1 \ 1 <> 

Lkj| ^j-lk .^kj ^j|JJ lII ^jLs <Sj_ujLla 

UkJti fJjjkLlI Sjlcl <^ I 
L^jU <«JL*i ijj—^ 3 j^ 

(J-AJlII <IkAL Sjl_k. jlj_A ^k J-AJJLJ 

Jjjjj J-JlLlL-UJ ^2l! 1 Sj^jJLs .(j-U^LlJk 

1 3lKj LAJj ,^k_A SjLil jl £ElUL SjLu-U 

^)Ls <^Ca (3^3 <_s^fj cj!^— ctic 

<4_L>Jj jlj_A jL^jI ^Jl _<-u_> c-LaIsJI 

i a \ x A i _>j_k ^1_ j lak 

jUJI <uLU (j_c <j _ujlj 1 <-)j)« is~i 

■ jl 4 jUlLAJ <jL-vJl>^L1 

9 

_A £._LA^ J_Jjj ^J—kol I jl_3 

o^l ^JUj ^nwoL^^Jl 

4_3 1 L> 1 1 ^ Q ' <Lud 1 'v \ 4 , ^ i"i 1 U ^ A 

LoJjlCj . jX^kljLA ^_3 4 n \^vjj 
jl £“LjJI 4.3 IL> (jkjli ^LJ.1 

4 J1 A3M i. n I CiJJLjJ I La ^kku-OJ i ^j-ULOuLUjJI 

^^julII ^Jjlw-u (^jJI jkdJ 

u jj -°—kJI k>^ La-u^ J—kV ckj ^ 

Cuk lij .4 j^I _<_u _»jJI jl 4_ikk-A 

L^jla jkI jjJ^JI 3 i^UaJI ialliS 

9 - " ^ 

J-oaI^ Lu^ .(^^1) caJjjSJI ^ 

djiwLJjJlj CiLSj-LI j \ m ia L Lcj-» 
<6 jU=uljI Jlta jL-ojls) ^1 


HOME HYDROGEN (*) 
.flaiJ ^jUa^II J^VI (JLojlLojL 6jlo >’L5L<b :hydrolysis (^) 
Ol 0-a ^LuuUI J^UlJI jlj-a xatalysts (r) 

. <j jjGj 



j 


V>“ ttsw)*^ 
2.2 

1.0 kjL u^ .i § yi ^jkXaJl 

-j_4 a^ikJia^ui 


:qUlL*i 

:CjLuLxjI 

^Jl 4 ^L^j Jlj La 

jj^JI < 4.14\ tJljLS 

5_iujL_uVI JijXI ^ 



LoS ^1 <4^ wall 4 _uLj^ 5L1I <IikJl 

kjjLaVI A A Till Cjl^kJI (J_aJLJu_uJ 

jlJI 4_\1 aC. <^l_ JlII ^^3 (j A I l|^ 

tfi 

L»^lk Cj_ t-u JIaj . j.J-\ 11 

< L^-k^j 4 -^jlUjJ1 ^ «4jlaLaI )) 

ekk»_»j . LjL 4 -<lK-aj 4JL»_a L^jlCJj 
<I^ji _<_u^j .D> JHaI i Cx3 _^ 1 -i a 

[^<jl V\ll (jkj_ (JojL-uLo j _^_s_o £j _a] 


Luj(jkJl^ j_$-*- c k 0 ] < c> uJ, jJ .S ,N>J 

CjI J 6 J-i J_2k. jl^-A ^_k [kUiU 

kul—i.a ^ — J-c^lSI <^lj| 


- SjlJltxiMJ 2^1 jA - 

Sustainable Energy-Without the Hot Air. David J. C. MacKay. UIT Cambridge, 2009. 

The Role of Energy Storage with Renewable Electricity Generation. Paul Denholm et al. National Renewable Energy 
Laboratory, January 2010. 

Integrating Renewable Electricity on the Grid. American Physical Society Panel on Public Affairs. American Physical 
Society, November 2010. 


Scientific American, March 2012 


^^-3 Jtlt^JI 4_Lkll cj!_jL&jJI j_ 2*. 1 

4 a \Ur_ 4 _Lojl^JJ L^Ju-ulka 

J-ajlXj ckj_<-u iilkll (JL^-a 

k° —i Ci^JLjJI ejl ^k is*i I ^k 

k_ 0 iS^ (3 I* 3 .4_LakJl 

LT^i ^ k i>. f-Ukllj —ojJI k° 

CA^“ _^VIj C/-— 
cA-4.1 t>j 

SL 

£xj 1_A2_S dl^l -q2 A ill 

jJjjJ fuel cell J-4Ju) 

^ is^ —J ^aTj j .^L^kll 

((^>^->>3 ^Lll J—fkii 

k° o)J J k° 4 ^jk 

. 1 ^)J-A ^JlI 1 l^y2kJ 1 

/ 

I j Ua-Caj 14jk La k>^ 

(JLclSlIa nl jJ J. w*s ^ (3-^^ 

jk ) ^>A ^ kl-> < 6^-Cu LiLA _CJJlJ I Pj) 
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12/11 ^jbaxJI 28 alaJ.1 

2012 jxaj^uj / 


« 2 » 



jjJI 

% 

■VAW ^ac^-vAN A_jlAcA\ ^AIs^cd 


^j| 1 \\A \ Jj-A-OL^JJ ( JJjl-CU^fl 

L^jJ£-I _<_u_a jl lllj J-^ ^AA3 l1I A _ t.Ac.^1 

. is*i § i j<: lit \ & i j i 


<L>Js <jJLjl!I CjL 


_a <-i_i oVLLII j _iH j 


JU^o ^_a otjoiUJI ^_a 6J-C.I^Jl cjI jjklll _c 

^jLLaj—<_uJI ^ ^ oLnl jjl\ 

.<_*_lujlAjJI ^jJ^\ j_oVIj ^ jjlU <_LUJI < j monitors 

l^ni Vj oljij_LuJI _^jn ^ ^\KIL >j 

Ij^j ^ jj>n a * i < ^ ^jll <joUI pi \\inll ^ji l ^ \*\-y & \ 

Jjloj Jj ^ a.Aj-11 <_ 2 »JL*_a j ±s~\\ a, s ^ _<_uL» 

Vo3 j>^\^ • * I 5-» U^. 


TOMORROW’S MEDICINE (*) 
(<Jggjj :^) ld>ld jl devices p) 
kit (Y) 


-J ,^-0 ^^jl^LlII jUicul << wALII <Jjl!a!I J^Lk 

oLuljjJIj oLnjjjilVIj Ll^jJjjuJI ^_a JkLo <] jum 

(j-o c_jl ^.c^U j—ike jj£. jj^Ln J_ 2 k.) q _a <_ij_tluJI genetics 

$\j . LAjJ^JUJ ( J,xn vll A -s. is~i (j\ AnVll iJ-JJ_2. CjIjJ| ^S\A \ \C 

eJ_ lLj ^lc olnLJI JjlLJj £ji«ll <julLJI oLniill o_ 

CjIj \~\kllj CjLlS a. m i ni l JkJ J <-> JjlIaLII L& Jj J_-y CiiLaVI 

.<jlo^jJI LuLl^. ^J| 3-d^j <_uj_i_ol_2kJI 

CjI 1 Jk/i a x>I JjlSj _coil ^LlLs) ^jl^cL ( j L ^Ju-uj 

-Ui^L-kJl (jA* \l _cul ^aAjlCj ^jlUJIj ^^jlsIjJs 

6J-ijiJI _ j> 1 A^>k 11 Ijljui a_uI J 

jAxil jxJfejLkkll dJJjj ^1_cuu^.1 Ll^jJjjjjlS 

L^jJ I ^-A^kjJs I 6jJLiS <£.5_i L^Ju-u^f _<_ujJ I 

CjI 1 U ixl) J \X is~j\ JL^-a ^.jilll ^jl Lo^ .<_sJ_sj_(_uJI 

^-<-ujl jl^11 ^j <JL^.jJ jjljJ| < cuJjl^JI j <juj^jLJI chips 










































! ^llli £_jIjjJ • j-a < '- jlS L*-ILka Ua-t-u-S ddll wii (£ dJj- 2 lll 

La pij_cu J-al£JI genetic scan ^Ai^JI (^j^^jJI) ^SlLII jl 
jj^-J cIu^JljVI ^>jlC ^jlluJ jl^ La jl cj \ \io Jjl 2 jja jl^ 

. 4 ..i ,ilo 61 jCd ^jVl IdjLllI OC 

J_k^ I <Cj_CUJ jj_cul 5 l l,V\ 11 j | ^_2 < W <1 IjJ I < K aV |1 I JjLallJ 
JllilJ . 1 *iC ^jlal^olj jcl Lilli ^$_2 ^-lc j\JL^.l_d| 6 jJ^ j-a 
genetic readout <Lud^ j& <^1 oL^VI ^3 2 j <l1 dlld (^-lc 

L^-LaL^I jiaj dJd^all (_£ IJ -LI ^lc La^_a IJ cuj_a JJLJ 

JJJLJ _CU^fl d^.^f <JLJLJL^. £<0^2 <JjLlo ^JLJLJLi jl_alj 

dlld iiLcldj . jjj-^J (j-oLl-til ^£jj dd<d^l!l j-a 

dJjd--Jl Jjdll CjIjJlU jC *^1 s j-a^l j_a IjJlj^ I d-lC jl_2 
IjJLJ^JI < \ A\ H jjl < A^O jl-2 I jJ-^. IJ . jVI l$_2jJll ^XjLi 

<La^_a ^II scan 3 uu jij^lj j_a <^lllll djllLuJI j_c. 

^-2 dCLaiI c-iiaJI (j-ilj-ol dll cul] < L5 itl|> JjdJj .<Uli-OuC 

Vj J-A La < I a n I a n 11 £T Lid jl )) :[jjji^ll cu <JeaL^J « \JraJ I <jJ^ 

IdLa j^Jj» -^Ljili i 2 \ a A sj <«l_1jJI^jLII <LJaII ^Jj^I IjLaccll 

jlj Lxjj-<_u jj^-i jl dUd jl (—i^w» H j-aj S^Ullll (J \ I ^.1 jC 

((.< 2 \ IL^jlII JjlLs 

^J^.1 <jlLl*JI A s ^ cull (j£j-ll JjdULjJI ^J-O JC Lc^^llj 

J JjJ^jLLcU <L»-cL^. ly\lrcLJI J < L5 ltl|> 

<_cujl^JI jll_cul] <dLj^> Laj I ^LlLcI Jj_SjLa 

<<llj^.| <UAjlS c_ 3 j -*1 ^-2 A Vi I <l_cu Ij) I dlj < |^<Jt^jJjJLjJI 

^J <<jlu!u <JLCj)\\^ 5 J_t nl t n ^I <dLjiS> 

.<_2cll_o L^_jJ| (jj^ilryj ^lll j^LlJI ollLuJI dill^ LjlA 

6JJjlLo 4 JjLc| <dLJ-l <jlHL*JI JjI^ _cJI CaI a >^11 jlJ 

<dLjiS> j^j-lll d)i ^j-LI (j—°j JaJI ^j-llj-oi (j-c 

<_sl_co^Ll jIjjljccuVI SjLij^ <l^Lc I4J IjjajLo «a iiLij(j_co)) 

^j-a 1 JJ-C J.^iol ^jul^JI J_J-jJI ^j| .A _\ \U 1 I CjI_ 

jj c5J-° J o-^j— 0 ^^Luj l^lcj <cjI—^LlD 

( 3 -ij-ojJI ^jlxudVI o mi jj pI j) (j j-ojJI ^luaUI p|j 

<d \fs 3 ^ > ^ J-^1 ju V <l_d ^_o hemochromatosis 

dill^ I jl La (JjaII jjjtl-S ilLiJI ^£-2j .^j-lijJsl I JJfe il- 3 LJ 

Jj^-a L4II ja.1 Ll2jlA^. l^U-^. ^jj-l^aI dill c LS-2 s _^lil j_i£. ^jlllll 

LUlAJ ^jljl^JI ^_2liLI jJfej <<icaLujJI < daC. iklJI ^j-a 

. <_C.LlLJI ^_2 

^JjUla < Lr Ll|> ^jl^ <<2 tujll pUsd^fl 6J-A ^j-a j^j-ll 


CAJ C_UI 1 


^PERSONALIZED MEDICINE (*) 


cjIs 

o 

V^j^\a^i\ ^jjliv0\\ <\\ t \W ,\\<^ 

.V^drH ^\ jV)^ ^Nrc0\.\ ^^rv\V\ j^cai^W 

9 - 

Human Genome ^£jjui la ^]L) Lajl^ 

<_cl \io <JjL^-c (^,1 llol^ (jl ^ _ 2jlil (j-a cjl^ Laic _LuC Jjl2 

dj^l dJLea ^^__ciuu plid ^La^^UI C-)l_ajJjLjJI _<1 ^ 

^JijJlLcuIj (jCJ^lj Aj^Ij dilj L_Ulll ^-Ld ^jlj <<ldalcaJI 

<2003 ja.lc ^_2 ^1 ( I_ale ^ _tic Au^Ij ^ x>1 .a JJUj . Laic 15 

" " >! 
jLiliVI I J_A ^jilJ <L£j AU Jl ^ j)\\^.ll <lal^ a } t nl A u £ j £. ^j-1^ I 

CjI dlllA cldlj La jl < j_)jl^l 11 Jjl2 Jljl^ J-^L-^_JI 

Laj -tlJJ ^jJlI^JI j^a^II Jd 2 cl (^Jl Sjl—tl 

. ^Lal ^j| dJIj-^cjdI dill ddlj 

djLpjji^-I^U ^— IjdJI — *Jd ^— II As.j —<-oj Jim! 

i^y Ul 2 .2012/1 _cuJI ^_2 ((^jjjI^Jl2 )) ^-2 ^Ij^^L^I cuVI 

<J1 (_ KSlI A a ni l djltliltlJI djl 2 d-)l jllilllj c-)L*J^I ^jll^)-^ 

<JLJ lia (jiJ-l-l I ^ 1 a A \ \ A 112 a^> <jl1c j < 11 A, 1 a a 1 a a 

jjlj cu^fl ^_2 jll^ll Ladle <l^ll L^ jj\\ i (A \ \"\\ a 

<ial5LII A xlj-aJl 4lcJ-cJl ^e.ill_cu <(2012) ^.LstJI ld_A^^.l^l 


<^^Jj-al c-lil pLU djlcLcu ^ a^ \ <J^Ll. ^y: 




.6 LS -1 (jduj^ (J^ <JLa. (jdji.1 

genetics (\) 
hereditary material (Y) 


.IdjJ^taJI <jJle <JLaJj^lj <_Jjllil <L(-jjLtjj j_al JjLslj La 

d^JI ^S-Jj-al cJJl j-La ^llel djl-cu ^J-a 

IdV^J iS ^ ^ ^ j)\ II <J_cu-icu A 2Kl 1 j-cp^LLlI ^_le^l 

jl* _ cu^fl j_a tal^JI Id-A Ji1jl2 . JujllJI c-ii=JI dud^a. d^C 

< A^\ltaj <ujI jjJI Idl LI readouts cl^ c>J—^ 

laC ^-2 jj—udlxll p LlU^I 1^-ata.Gwl- cuj (^-2^1 < —^tajtall 

LAjJlCj jliaj-cuJIj CJ-I-2JI (j-ilj-alj (jfLS 1 A^>il ^_ca1j-LI <^JLs_L 
l^ 1 JJ ^lll <U 1 l 2 cJI pI Uc^.^fl judlu cu_a JisJI j-a 

duljl j_a j .<Jtail 5-»jd^U jiia<i^. 111 djVL^. ^jJIj Itai^. dj-2 

dJ-claj-C ^lll dill J_JLa <djlli^cll <L\ _jcllLcu djVl jll^u 

j-a -.Uta-C-s. d^ C jl_ djlellA^dl ^jL2l^_a Jj-2-i <^j-li^3Lil ^_2 

.jjj-cul d2 jLcuuiU 4-LaLcull A \ 1 \-s. 11 djljllL^^I 

^_culj jUsd tiLdlJI 6dA j cul jl Jl j^J j 

^_2 djLkjlj(J-!l dLlcul] <^lljl-2 .T> Jjd_)L2 .<lljV jul_cu j_aI 

<6jJ&L^. jjlC < kUlll 6dJfc jl jj-^ta <JCaL^taJ «_ci-a-lI <LlK 

^-aj)\ 11 c-i_Lail A 1 al">k 11 ^_2llLI jl j-a j_l_2_ll 6j(jl_ cujj 
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L >— 0 O — 0 LaLol jJlLwj 2 )Lcodl J ^ 1 4-ufiUJI DNA bjJI oU^ ^1 

<^.jdJ <1 j_ILo J—.ie <j\j^k ^jjj-A did £jdL (J-^Ij— a I a. j \ ^ <ji J< . m i ^jJI * J J 1 J \c 2_2 ^jljj < < 4 4 LU <_>LcjJI JA 

2)L (^LJI <-2L <L collLj (^juuaj^ L&jl^JlV £_oj . ^^J^JiSJVI ^-JlUJI <lL co LdLlel _Jill 

. JJLJ jaJ ^jJI 4 *^sll jllTn (j!$_coJ Ijdl-Ai_col ^ jJI ^-Ajll -a JjLkJI ddA-ll (jLs <dlJd 


_ui lII 6 JJJUlo dJ 


aLalU 




d*-> 


, ^LcJI Jl 


1 de jlka Li^LL g _ colli &d-A drv I t J .< is~\ is~\ ~vll 1 

1500 {ja JS lJJIJjj . (y L 0^JI a^QiJI LVJdl ^ <1 

0.12 ^ V^L <_cO0.12 ^jjLL±2l1 <Lo1slIjlC <^JCCO ^jJXju£3 <jl ij-C 

I J^lj oIajjII dl_ll 2)-a £-jj-a 2) ^ x Al >j < LA^e. < l-o^j 

La^oA ^j photodiodes 4—ujAJI *LuldjJI CjLsLw^JI ^ 

*j All £ jIj fj) Laj .electrode L-ub1—dA4 j amplifier 

V u-ua Llj Llj Lu dJj-i *Lu j> a A11 dJ La 1 a *.^11 drc I ^_le 

^L^UI « I jjUJsl All jjJQj _aL» 

^-S *^Lcjjj-a <<jJ| ej^^fl caLlsJI <jJLjl1I < A A II £>jjd-> <JLJLi ^dJI 

1 a Kj .^LajJI (£j i.s\ \ll <—i i.s\X II ^jl£. 6jLJj| l-^UslII 5_iL^J 

Cjjl Jjl >j) All ^jLulII ^Lcu^aJI _<All <jlo^ Cjjl JjI 

.0jlill ^L^UI jLdJI 
< j-&j£> 2ac ^ C-u-u^^iJI implant 3 j-u jidl jU 

2)-a £-J>j-a c L^.L<_4jlo 6d4LJI 6J-A jLs_il £-LlIj <^JL*JI ^ 6J^Ij 

. ^ l^j j 4 _sLi_u-o ^ 1c. ^J) a AJ CjL<-< 2 i 8 <C.iLiAl (JxulSj 

_Jj^fl c_2ijjLj 2>° <(j^ <6j^Llll eiL 2)_aj 

2^-» 2>>Ld j J \C- Loju-uVj ^Lu-L^Ij ^jjjLlLI <ji_cujljjJI 

2)-a 2)^ AT* 2^ ^ ^ljul _Jill 2)1 <il <^1^1 jJI j <^jLl 1I 2)1 j_1^1 


^Ul j-^AaJI j] i 


j l^i 

cLu^j-i (j4X 

. ^a\xAv\\ A\\ AxailW ^JLJa-g 


4lclUj_ ojLsj ^J-I'lJ <^UlJI 2A 3 3j*1\ < .M> ijjju 

^ ^ j\c (jiij j 6j-L^.j 3 _jLaIj^. 1 2)1 »<iljl ^>1 

\ 0 L^Sj^ ) ^) < ^ \ <1 \ \ "S. \ <1 I 4 <Lu I 4 1 l 2) 1^ < 1 ^ \ A 

2r^ 2) JUU U ' ^ ^ ^ 11^ IJI dL5Llj . 1 ^ A \ -UjaI ^-^sJ <1_Ljia 

<Lo^ia Li j' f— j' o' o3 J 6-° c£>=^b ^j-^ 
jLjL-ul <ii VI LaLu <j-AjjJ> 2)1 -cillti £-s 2>J 
6jl jL-oljVI j^>L 2>£- J <^. tail I 2 a^ 2) u ^ II ^ L- <lj jJ 

<LuuA <jJj^JlLII chip ^ 4 4 * ^ (J-tAaj <2008 ^_Jj 1 <jVL 

2 >° o3 -ALJI —co jL 

jl j_JL_uL jJlC JAS <1 J_sJoJI <jllli! ^UjjJI 6j-a j-cOlS 

. <J llo i 2>° 2^I j <j_AjjJ> I 2 >° ci L*_aI 

<juALjJI <_j _<_J jjJI CjLLslaJJ ioLuLa J_OJLJ 

I <^£Ll^JI <jl<L _Jill -_ d ^ 11 a c^l_ i ^ ^ 


)cLlSj 


. Jjl-^JI < Al j ^lllV ^ Q^J La <jJL J$<A\ e^lL-a^l 

.Las <_ijLaj JV-L cJljjL <juujiill <J <cJJJ ^jJI iaLAl 

(Jl^LI JXXAS L^ll^aL 2) ^ <2)1 jJ^I 2> ° i 

. <1 a I 4^. A <1 > ij l /N I ** s 1 

6 JJb CjjJl£- J_AS 6jJfe J(J_cOlsJI C_J_^1 2)-° ^^jJI ^_L-j 

JVA ^JLsJI ^_a <j_AjJLJ> JaLsj <jlSj^ La_<_uL^. IjJuJll <j-ujjJI 
2)-a2)-l^ Jh^ 1SC. 6^)alls <<J <^ 1^^ 11 c-l^^l 2^ ^Ll 

<jlAa!I ^llj^fl JjLa 1 ^ 1 \ ^ a <nj f-L_CoVI 6j(jJAa_i ^)L-<^ 

<^1^111 6jJU^ cJlj_^.U <ij2Cll JjI_ojjJI 6<^lj^j <\ _^IjaIIj 

La^ j2^_la ctv) 2h° <^J-S-1I ^_S ^uLJI 2)_Q ^jljJ^VIJ 

^_S oLcujJlII dill La^J H-Cj2) <2>0" : ^ 1 lA-cA i^-a jjJAa_> jL-o 


1 \ M -11 1 i a l*\ < 


e o*. *j-° 


U^>) 


J ^ Bionic <aKj <<1> jijj^JI C/_^ = BIONIC EYE (*) 

.JajJI ( _ 5 -la lj jL^ < h AI 6j j (g 'n 

ARTIFICIAL SIGHT (^) 
biopolar cells (r) 


2)LuLJ ^ ^ 4 1 | r ^ 1 1 d < . i I < . 

2)1^ -2a^- 1I 2>° ^Al^-11 coaII ^_s <j^ji _Jill 

o I j-i Ladle I_etc 16 2)_co <£j_L ^1 ^>. Sd-LPc <_ijj-i £ lala 

dj(J-Adl 6^)_aA 2)-a dlljj_tlt»JI ^_Sj <j l j_AdjJL <jjJ <_ 

2)_co ( J_L Lajl£.j .jl^lJI ^J) a A ^_S <-Jj|jJI <ljdi I t A 11 

La die j << \\ \e LlK ^_s <_s2>^j-l'l <-jj^)JI <^_A^j_u> dAS Late 35 
^_s *j-cAll 2)-° I (^^3-co dl^)d-» d-s-j ^-axJI 2)-° <1—co 40 j-L 

.<od-l <jj(jJI 

^JUj£. LadlC <2008/11 ^^ doll ^_s _<Jo ^1 2>^s3 

<jui _Jill [ Lull Li 2<J»_aL^. J-aAJ ^dJI] <j_ilj2) > 

dVcAji_coll J^-a <jj_Jill dire dAS <<j_&jjlj> l^ve <j 5L_Jj 

^-L-ijLlUj ^.jL^iX II _col \le ^1L ^ ^1 j) <a1Ll1I <JlJ>J»aA1I 

ipj^AJI dj V iALcoII Jb^l <ajlLcoJI < \\ \ A oil ^J-Sj .< \ \ uVill ^_S 

i_sLLlI <ol^l J-col jjunc impulses CjL-xij ^Jl <>j All 
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(JJjjJL j\— jL-oII SjcI— cijLG j b V I—£jls < (atrophy 

degradation djjj ^1 ^1 o'iUJI Vj glaucoma 

. (_£j_i-OjJ I A^)» II 

6-° <j'j c£>i—<-4.1 U.Ud _>^.i asj 

Jd2 . <JjJj _cull d)l_culjjJI <jJUjj> <AArv ^£dll ^blJI 

xibyb <juj jL Lujjblb (r) Second Sight bj—dll) ojjb 

whit ^jl^_l!l bJbi 1 aAaI _<_oj < Argus II l^ll_b 

Argus II <j-ujjLll [\j . c q, h A ^ t-jjJ culu j^Jj <^cL)u-oJI 

(IjJUlb) J_>J) Jfb <1_II 5b_(_ulJJ jaJLsJI J-S J(J) *^ll 

jj) a^)II dilj Jjbi jxj djIjlbJI d O ua ^wrkJl 4_I \\ a A 

j?w*m < T Jba ^Jl I^Jajjj iuLj^S impulses djL-xij 

I JlSJEj . 1$ b A A bjjjjjua jjb U ! L>^ 5jbjulJI £C_Lu_u ^_b 
2 <<jjujj> 4_<_<jjd <KLi ^ Ic. J_ojlj Argus II 4 _<_<jjjlII jLs 
<4 ju j) aAII dbjil <Iau_ul jj 4 \\ \ a till ^£jj_uJI 4 i \V\II ( ^^bu V 
<bl jJlj bbbjll -UlbJI j _o Lab dilj j-o VjJ jcjuu ^ ^ V\ I J 

. bj-cab >, 2-b U.~n jl jbj-ll ^Ic ^Je_du ^jJI 

Jbll ^-2 ^_ jL^. bjJblh <JL^jj_o <1_ijjJI 6jbu_<-ul jj 

Argus II A cd^jlII (_u^jj t t < jj&ljJI di-sj-ll .^jbjJI 

bjbib ^_1 j lib. eiljj ij r\x. Jb! jVjj b_!l 4b 

Jb V I j-o-2 <b I < l^JLaJU_ ljj 'A 

oUuljj L$JrH 6^ (jr^- . JJj jjfc 

<->jl_djQ-cuVI ^jxJbJ,) <J ^t>o_<_UJ ^j| Jjl2 <_lsL-^I 

<_cujJlII CjJIj J . <Ll1oJlJI 6J-A ^ 1c. ^J^.1 ujJjLi 

JH l^Jj ^ ^—b 51-21jlI Argus II 

<jij_)j_caJ I CjbuljjJI _tluj A J-2b-ll CjLjV jJI ^_2 dll j 

5 \*N \ a Vi 11 Cj buji. | I <J 131] I _<. < 1 <_Cj <_uj I 

.6jjwl*_c J^b. ^juu \J ^LUd ^_lc 


^ xAl^-o lJIjJLj ^jllll dilj ^j-o u^j3 Cj-2j 

.^jjlll J <-L2-b ji.b| £jA x Aj | j| 

a Vi 1 jju <julaiJI 5JIj| <jjdjj> j.U xAl j 

ja2 :5 jjJl2JI a-v^h cdj—j 1 ^ ^ 

pK aA^ 11 531UI j-2 jj t_jJL^JI <JL^.jb Ljlb cJLjlA dub 

isLuil . b. jjlLo b.j^. bjLj jbJI ( J^lr>u jjjuu^ bjj__i-L ^jlC 

c> CA^J^ Ij—^ o Cjb ‘bJj ^-Jl 

<<JUJujbJVI dbajJI Jj |jj Ll\J ujV -UlJl aAlJ ^iJI e-U <-ul 

.^LlJI j S^bijJI (Jb 5jj(jJI jifclba ^j_o dilj jJdJ 

JUI 




J J-LOJ-i ^ 


^jb^fl ^1^) 2008 ^ 


(S^ jr^j- 


J-UOJ 

b I . (J 11 L^liLb dh°J 5_ i_u^jlJI 

jbJI di^J l 2 f^b-buV (^y£* I ">> xjj 1 6^) AiC ^_2 
< kb <u Ljjulaj^b 1 '' ; 4JUL-jJj ^ {ja ^jilaa s dll <-u 

4 0 211 ^_2 <JU_Jlll ^jA 5il_ ljlla d)^^l 

' 5J a < i jhij^b <Jlu-bj b^ ‘CA^I L>° ^gbbJI 

db^fl <-Jj£ J-bJI ^Aslxjj ^_Lc J j a ^jitA 

. <-lx»jjl 11 5^ LUJI ^ ^uJ I <ju L j^<A I 6 ^) I jJ I \ b j la 

J_^bjJlu ^jdbjJI^ 6^bsijJI 6 J_dj |^Jd*U ^j| ^ i, A^-oll ^J\ A 

CA-^^ (3-11 J-^^jbJI ^b jljjVI £A 

^b—d ^ jj <Jf^JJ> <<^blll 6 J 4 J j-b^l 

( 3 -^J-U (_^ jJ £C_JLLOj dlUL^wJ J <bu_<jj ^_2 6 j(jl_-2^1-0 

.^lu^jJJ 

O AJU (J I 4 \ \ ^ 11 O^bAL-all 3 -b ^ <j| £-AJ 

t_kt (j£. jSUiJu jJI 3 -AjJI (JK iVtl (j >0 (Jbeil (£\ ^ 6 dub l^II 
^xUi-isJI ^ iS 1 ( Till 0 I 4 -UI I 4 J 4ju j) 1 All 0^1 aHj-uII 

(J-culjj choroideremia I jxibuj retinitis pigmentosa 

geographic l 5 -JIjJl^JI Jb bbJI j M <!n ^1 


(jbu (jlUL^yj jiu-oJI 4_sJlu dibji_tn^. (b^l (j-° UJ jL bl 

.(jbaj| 6 jJJ_<lJ JlII ^JtlaII 3 -b L-b^^J (jl Lfrxa 500J 

( ja JS J-ojlJ obu cuzbl dllj ^bbJI (jjj sj 

Jj_i-oubl ^Jl <^j_a^JI (j-c 4 _jljl*-o ^Ijz ^.1 J i xs~i jj 

d- 2 jJI 3 -Sj -5_ib.) jJI (bAc^U _ 1 jbl jj_ (-0 3 -b 

J_ol jblLojI 4 _jju 5_ijjb]| Cjbu-u-aJI (jjjL^.bll JjJi_s j_eIibJI 


.<1jlL bo dub bjul <ju Uaj_cuJI L^bJI < 2^_2 

ZEROING IN ON CANCER (*) 
.^jja jl infection (\) 
coil (Y) 

b>^0 >^2' ( r ) 


jb O^ 

jibjaJI (^i Lia^JI 

.^X^Nja v A.lIvx\ \"s.,^yL^ 


jbl (j-o I a ^Jbd (jl j* i^aJI 4djbll dbju_u_bJ (jb^u 
4u bluJI da 1 A 1 Ml 11 b_2 4 \ da.11 (d^b xitll 

(j-o dz^lj j-Aj) jlcjjbhu bjbul jjj lb _ill nanoparticles 
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£jl 3 >Aj .4_ojJ_luJI L^ilGJI yA jjjj Vj 4ulUaj_ luJI 

JjlaJL Oj 3 d_£ dlj I 4AjJi_aj dll jc_o_ luj ^£d-ll jjfc j_s j_lojJI 

. 4jL£> IjlLuajI ylll 4 \ 11 4 AjJLAJ|J fj^dll (JLi-OuiLi 

ii^llll oLgj _t n^w 11 JLaAJ_i_u^f <Jjd-JJ dJ-^-T lJI 4jaJ 

33^_lu dl <3^J,>^1 yA* i ol dL*JL <joUI 

41l3 j> A^a 11 <a11aJI JjL-ujJI 6J_a 31 oLul ^Lo ^LolsJI yle 
yj^^l 4 _!lA*JI )) (jl (Jj-SJ <^)JlJloI^> 3^ 3 i iS3 ^ ^ (Jl t '*" K —}U 

L-jlduWI JAS y_A ^jlUj-j-aJI 4jaJL*_o Lfl^jJ jl ylll IAju^l jJI j 

t 1 \'h'\ a l <jjillll O Lcuu_<jl^J I \ ^ ^J\ r> \j ((.<Jj)a*ll 

V jl f((4jjja_ lu O_lujJ)) JyAj Lo^ L^I^Jj 

3j2j-*^ Vj - luJI J-all 6 jSLJI Jj^.Ij- 11 Jjja. y-^J I-o 

4jjjll]| C-)Loj_LLLaJI 4_)Ua.jl yJUUL ) y_ill oljLjj^JI y_HUL 

LlU» l_ al Jjfc^fl LAy*l ^_1 till lills <I^V> JyAj j • I_g->J-t-sa 

J* 

y dlcu jjl li-ilc.)) : ^LIa £jLl> j <((yJJ^l 6jLuaJI d*-» JaAl jj 

31 3jf £ 'L_LoJI (jj —LLaJJ jdAj «-(£j —2»JI £^Lj — tju ^ dU 3 
3 juJj 130 yJj J ixi (^^jllll (_iUJI JiLa* yA oIjLojuu_uVI 

la 3 L uull 31 (3 '* s IdA 3 <2016 ^lc y a jVjj 

. Jj-£alj>ntii 3^U=JI 


jj 5L Ladle ^>1 Jj*2l <1 >jLlk22l J->J) A^illl CjIjJI c_A ujSl 


(*) 


^_La 4-^-j J—i-oAl (yl^* i <S^ _ 3 < '- jljl 1aII 

6j_A J_sJjeJI j\ _ Z*A CjIjLlsJI ^ _jlj ij_L^I_aJI O_ijJI 


^akj>_ luj j . scaning jjjj— 3lDI j L^IjjjJ ^ sSj < ^jjJ 

<1 )C vN^l^ 4_uliaj_ lu & x ‘ ^ t ju^ <Ls 3 s L lI 1 CjLoji_lll^JI 

k ^ <■ 11 iijLaJ) C)|^l n^VI J .<LojlLlu 4 O^k Ij a nC i/^"\ 

<JH 1 I Jjljllu yl^- <4 j^LjJI CjLoju-ll^JI ^_2 (^JjlII 3 ^" 

^.Ijj^l yc Ijja <jloj jiu-^al ^lj(jl <■ A-Ju^ L^JlLlluI^j ^J\ a s 

Cj LoJLLOJiJJ A S J lS*l\\ y^-L*_ 3u J_)J) -Ljalj L^_a CJJ^ ) 

3 ^ 4jlLl^. jl^-oj jl ^Uaj_Lail Cj 11 ajjj_d & 4j^llll 

(jd)J <JL)JLaJI ^lj(J^I (JA_J J\\^3l| yl^- Ll^I f- LJaVl dd_LUJ 

.IjjLOjaJI ^lj(j^l jl <jjl_»JI oLl^iJ^I 

L»djL^JI jll_LU | J-Aj] <ljl'^ > »—S^-S-J 


4jl^jJjjjJ I 4jolaJ I 4_ 


lS ju^ujj1\ JJuJI jxiLiid 

\£Xj-^i u\ou\\ox^> cAdN^ 

O^d^L 3^ yt3a Cj\ jJdrvl iddd^L 

. (^3n..lj.v\\ <A du\ ^udl 1 < ^ < Na2jj^ 

Jt3^ 3 —^ 33 3 3 3 —^ ^ 

3 ) LAj^jjLoJJ <yuj_S_IJ <L\1J j _ X II <1 _sJL) 31- 1.^1 

Jj-^ < 4 jlc 3 ° ^j2il j_oLs l)<\jLt^a-ll ^ a.Aj- 11 <LaJL»_c c UAjl\ 3_otlj 


jj^laj yl^- 4 j^Lcj ^-a j^yujjJ cjjLlu ^_a 3Ll_3lj ^_a 

J^dYill <jjJjaJI 4jj-cjJI 4 \Cj^l ^j£. 3)"N- n 4 j^jIj CjLoj_lll^. 

J! Ji ->=“^ LS-^ j»-uj (j—ill 

o>^^' f'a9' es^ <— 

4jLej^fl ^_a jj^lll I j_A JjulS .cjIiLUj_luJI 3 ° 3 

<jIajJI 6d^J .^jlLij_ LU jJlC ^j_luj 6jLc d^tvi V 

^JllJLj < 3 l"L j ^)- < - u -ll djLcjl*_o ^LJadLI 31 

■ 3^3 31 l r ^J ylll <^JLsLil Ijlj-L^s 3^. 

<J»_3j^. 4 \ tS\ \\. jC V ll 11 i*_LU^fl jll_Lul j-^j] <jJJLXil^> Lol 

3jJ>aII 3 U 2 . JU-U yl^- 4j^3ij 4_oLdL^I 3^J dAS j^djjAjll _LU 


isJLJI <JUUl3. 


^IjjVI l_l 


■t,iV\l iljL^-^ y^ dll Jj <JJAj _Lull J 


jjlmJI 1 ^ Alu^J *2 LaJj ylll jit i^ill 
( 1 ^ \I \ 11 1 I I ^ / » A \I I 3 ^ <1 ^ 3 K ‘ ym> ' A 4j^j 3 Cl>L oj-luj^. <ej>oj3sl ^ dA 

L^llJI CjLoJ _t oLoJlLlj ^-Ul3LJ CjIjl3^ L^jJI Ij1Ll 3 I -Lj 

3^J_^ 4-LcaLlJI LM3JI j-^lj Ij_luLlg 4 jljj ^^ 

JI yS ^JiJJ iadl^JI Cj 113^21 -LlUjJ Lodlcj 


JLl 


3^- jdLuaJI ^aA 11 dH .luj 4j^jLjJI oLojLLUjaJI ^a 3^L»_LI 3 ^ 
.^Uaj-LuJI d s _^.J t a i L 0-0 yal3. ^llaJLCi 

4j^jLjJI CjL oJLLLLaJL) 3 j) ~s.ll I 3j) a n II JjLa^j Lo^ 

Jjlo 6dd3LJU) ^>1 ^ £ ^djj 4 j^jIj CjLoJ _uOi 3 l ^ *^»l I_ l3j I 

(MRI) y milflixil 3 ^ 3 ^^ ill y ^-1 jj^l q-j-lj2»3^ 


4jLLUJJjJI 3lallil y Ijil_LuV oil LuJI Ju- 0 ^ ylll 3^1^ ^11 

4jL^J ylj -4-iCLjLl. O^LlAJ -LULO yj| ^.dll 3"° jl ^ - tU >H 3^ 

^djl 31 ^—«-uj3 3 ^oj ylll 4-31 j-i 113 $-^ ^ 3^e <c ——Li I 
yle Jjdll Id-A J_L<alAj 3_ \j <4jJL*A 3^1 <^JLl 1| y_a Ijjd 

SMART IMPLANTABLE DEVICES (*) 
monitors (\) 


<jjj1 Jl- ^sjI L_^Ju,j <(PET) jlj_«-sVlj 

(jx 6 J_A JLL (jiojj .ji IjjVI dl— t yl| 3 lLj — lJI 

L 4j 3^1 ^LL^Ll jc_o_ luj 3 I nanodevices iiyllll j— 

yl yg2>^)3 4 ) ^d-ll (_jl^-il yl| (J ^ djL^^LxJI d-^1 (_jl^ ld| 

< 3 Lua.^l L-Jlc yA ol_Ja^flj .VL»A 3 ^ Idl Lj <4_Jl Ju-OJ 

yl^L dlldj ^jjJI y—II jr^bJI J>^j (^d-o Id^ 33 —ala j V 

L^UJI yA LlC jl I jJjG yill ol^^LsJI JLoAJ_lu I die 
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^ ^—cuL^I Jliil 

(l jJtlAJI t-JUl arrhythmias aiaj CabI 
SL^JI Jjl 3LJ icij^ jl J_tuJ dilj Jj 

6J-A {jA (jLiljl . (—iSjUil eJ-dl 

^j \'\K_ciiil Laj-s jiaj J_^_jJI cj)jj^I 

! Icjju-L jjK^I (j\^\ ajlUI 

^i.4 JI j_uj c.*LuJUI 

6^ ^ ^ < {^juu^y^j) \ \ \ ((^gjAjuu jj_uu)) ' a_ t. tWl I 

V <AngelMed Guardian ^_cJ 1 ^dc. cAlh.1 

(—did I A A 4-aJalj ^ b 1^ *\y.^k Jjj-* 

.^Vljtssj^ljll cJill oLij-4-^ —LxjuJ 
^JlC ^ jLojJI ^_II £_aji_ cojJ 1 ^ a \ a , s*T\ Jj3j 

4c_^ i ,i SjLij Jjlo <_ y IQJI Cjiij^ ^ja ijj_call 

III V-W £A^.ll!l JjlC aAI jI (—A 


12 


*d>f4^ djQ c>° AykUl ^j_JI jlkLkl 

<Jkn Lo-c Jid 3\ 1 \ 11 ^j_o l^ja'_dkn L^jLs 4 Lli 

. Ld U. Sj-2 jjlI I 4jl^j LkJ I 4 jl3 I j-L I J 

J*-dlA ^juS^-C J-Aj] <jjL- UJj\> Jj-Jd 


^^taju d)1 kUyj» :[GlyS ens 4^>—(Judd ^j \ V\ \II JJ^ —ujJI 

l^Jl lj) tun d)l ^KAt i^.jJ 4 J 2 UUUJLJ 6j y. 6j_uoVIj (j-kijJsl 

c QtA.Atj ((.JaAS CjI _aylxll Lfl-ks Ij _dJj 

(j-klj-A^I (JA &j_a£. jJlKJIj a<. 11 J Jl ‘LJLsla d)l» :<^LluujJ> 

Jj_tu2>jJlj Cjl jl_J.VI -LaLajl uJiyJlJij hl \jil ^ If- J_ojl3Lj 4JLcjJsI 

JLuajI ^1 Jl cd^l_ jloI dJjJ .(((jixuo (Jl_J a A ^ 1 I_ 

udjdlii JsL> oljLuJI Q _a ij J L_^ CjLla^)) L^diLk Jj3 4 -Jl\J _uuV 

((. L^JlSjj ^ ^ 1 \ a 7«I (J-a£. ^j_o 1 \ \ \ twin 

_uu^UI sensors oL-ujLo^XI ^ ^11 

4_Ll^J si Jl djjl^LJI Jjhi JAS < (JjlSj _call 

Jk.lj Ifl a(«j£ jl (Cdj-ll ji-ujjJI 4 juJjl» _ujj udj^JI ^jlc. l^jaLaj 

iiL-Axll CjLaucJajJIj 0 A/dl ^LCj-uu cdd^JS j-a^. Lyi^_ojj <^,AutyJI 


4 \ l < I 4 < ^ jf 4 t \ I o 1 1 4_i^jdl a. ^ \U ^ /j t \ 11 4 111 o 4 \ A^_q 

CjLj aAI 4_alalj ud-^3^ ^35dlj .^I < nU 4_i^lj 

Ci_ua^l I jli .defibrillator cr^' u L ^^ iJ Je> J ] 't 1 '~4 I 

jiiiy oj— uj2j LgjU —cij (^^.1 <-^>u sj j q ->i i 

^gal aV.^I j ^^kjj-LI 4, \ \\\\ ^jlLlALo Cj i a A aj jl J a^»|j CjI^-a-o I 

^Jljlju 4_kjld)JI Cilj-»J^jJI (—. 6 J£-l <_<judJ lj) \l 

^^dc jyp SjI 4KaV. 1I ill jJI 6jLi^l y\\ <. h ,iu^j ^jl 

cjLojixll J^dP^ d>^fj • J^uj: d)' ijy 3 i 4kysj 

^dc LKJ_uuV (—didI d>° ^d>*4^'I L^ij-kji_uul ^iJI 4, \l \A^>^II 

uuUJI 




jM 


1)K t 4 jlXj 


4 j; un .uvi i 

<(jjj^yidJ iLUJI L5 yldl d,)Lk^jJI Ci^Lij-o £_ju-<ki (SJ~^ ' . *?d 

^f^AdUnj .4 nUII CjLj a A II 4ulsI j_OJ 4 A^iLkJI l qa Jl A*~\ a nl 

(—didI jLj Jl is~i .L 6d>^^dJ 4^jldill iiUlJI 

^d^. ji (—dill u_Lajj Jjii cjljLdjJ ijiljll d)W^“ ^^ 1 aa~ rvKI 

4jl 3 J_(_uju (^dJI CiJjJI (—d-dI jdkj j—JlIol^. ejljJ^> a-AI 

. <—i nh> 11 ^Jl ^L^UI (—d-d I 1~» vh> 1 a A ^ I 


4^j-uu (^-^j] MC-10 Sj-ujJI CJjjia .4 jl£|_ojJI CjL^.jil 
6jl J [i^jdl idjjjKJVI 6^^^I jAa-OJ ^jx^J-lVuLa-uLo 
^ jJL^.1 jJI jl jjxoo L^dj JaKJL ilj-o^-a dx3^ 4 ddal a.i^ 
iLdyj d^ ^u-°J • transmitter (JL-ujl jl^) iluuj 4ilkJlj 
iilijdl jxl jkJLuulj <jlU Jl g-1 aAc^LI 4 K1 a..MJI iiljil ij\j ^_o_yj 

f-LL^flj ^-A-kj-JJ JtJLU_uu jXjilll J$_<-Jlj ^ _<-uIj ^Jl 

Cj^fUJI ( jA ^_uulj uJula Jj^. iuiib^l 4 jl 1UI iijjjAll CjI _cjlxll 

. Jj^L (jAj X)lA jJLijJI 4 -ULaxS Cul^ ^jJI 4jLX.d>ll 4 \ aAjU 

Angel Medical Systems (^) 


4^j lL CaxJa^ .4^J) Mill JSJI Objll OA 

(sensor LcuL-a^-o) jSjJ jl_GlySens 

Lc Lo^_s ^ji) S&j <dxi^j-K-ll _ uajlo Sj-iLs-i _uu^i- a s 

. A.A.11 &\ JLa (J^La-OlII ^Ull d.1 ——\A ^j-O J*\ 1 

6J-A J-y A.n j .jxjJI dx^J^K 4jiljd, 4_i LtxsLk LKJ_uuV Lcllaj 

a-a^J jS -^Jl (JJh* -«-ai 4 1 a^>1 ^1a d)J^3 ^1^3 CjU I jk ^ II 

Jj) A^>^. II 4 Aid I uIajIKj .^Jl 6 I^ju-u-oj -Lojj-i (^d-ll JL^JI 

< L^jUaid J \C-I ja j ijr\ Jj-uaJ^fl CiLcj^y 4 jlo^ JJ^- CjLo jd*_o ^^d^. 

dyjjii V^C 1 ^ _^-oj ^Jl dllj _o *^LojKIj ii J j_ jK| 
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(A>j tall^ CiLa_<-uljJI ( j-c <£.j a 11 6d-A p> xATj .^dll 


Ijluj^jj < stress oj 511 Alai <_uVI j &j <Jjj I 

(r) £UdJI tjA £L^£\ II J-^lxJI ^_i_uLl >_ 

C-LJujI LjjU. J\ 6 d->da C)ljJ) U^)C J-OJ ^-lc ^ A. x7i \ ^jJI(BDNF) 


. JjlS SdjajJJ CjIjj) t x^a ll (j\a &d->da CdVLuajl 

j\Ta jjla < c j-^Lj> L^Ijal CdlaJ^I I jljui- ojIj 

lJ xl£l Lj-aj IjLlAl ^1_ kjlCS _cu j\ Myriad 

^ juj\ 4jl1c J^iLalJ jd 2500 <2 aKj £. Lu ja.1 x^^ll 

iillall oLlAj^jJI j—-ijHa jujIi jUTAl j_Aj <Veri Psych 

J-*-aaJ jaJ jLlaVI <jl £.-aj .(JjlS <O^L»> L^-Tdda ^—ill 

ddd <FDA 4_^-Jj-a^fl «djd_IIJ ^IwlS-ll 6jld| 4_ddlj-a ^_lc 

(jAan) .jX^lLcujLa-a ^_3 4-al J AT a<iL> fj\j _caLill ^LlLs^U ^z-Qulu 

j-llal V Juaj ^_Lc L&jljaJ j_i-ald_> ^jlII cjIj! n^VI 

AajL-all jJljL*_LI ^_lL <11 LLUa FDA SjIdVI <_Laij_a ^_II 

. (^jAji.1 die 4_al dalL-u^ 

4 \ \ A jlIuJI dl j-oil Ridge _<-L Aljjia La dll j 4 ji_ujjj 


,aAVxl ^a^J^u jXj_ul^J jLial <j)*\xo ^jL_u L^^L-a ^ill 


4jJLa_LjjJI LuJJ^la 5^j-dill 6jd jj cjII^VI 

MDD Score j\ \TAV1 ldJ> ^_ cj^j . L^j_al IjVjj 745 *lil 

Ldljia-u^fl IjLlsJ ^Jj^I c_dja^l jwli^ MDD jX-cuVI 

lJ jJbj < (major depressive disorder j ±£Jl 

^jJxjLII JaLsJI 1 ^ \ \ \ ^J_a j^jJI < i^.jJJJU oLa culj 10 

. JjJjIJ jlllj BDNF ^LajJI ^j-a JLdll ^ju-oJlII 
<_>j_ajJ| dJjLW2l (j-a ^ La-La JI J^'k \ jjJj I Jjfe 


Cjl^^)-djJI L^llj-a XX < ^ oL<_ul^jJ ^LuulxujLj t ^ La. jJI 


ij^ _uiV\l| ^LdsVI ^j-a ^LlLs I JJ£. <dilj £-°J • L^_llA 

L?^JlII ^j-a a. 1 , ^ a 11 ^jjLaj ^ lc a. \c_ 1 < << <> ol^J^I 6 j A 1 

Ia^LcolLI ^^-c^jll IjcL-u-a jl (j^j^XI Cj^JAI 

■ .Ij£.L_all jx^la.la.j a ^ 11 la. <LLiLa. JaLj ^^-Lc ejLu^VLj 


BLOOD TESTS FOR MENTAL ILLNESS (*) 

. £-< 4 _S_oL^ J U A a <_CUAJ|J (') 

mitochondria (r) 
brain-derived neurotrophic factor (BNDF) (r) 
a temporary drug-induced psychosis (i) 


- SjiyitxiMJ ^_alj-3 - 

Personalized Medicine: www.genome.gov/13514107 
Bionic Eye: www.ncbi.nlm.nih.gov/pmc/articles/PMC2801810 
Zeroing In on Cancer: http://nano.cancer.gov 

Smart Implantable Devices: www.ted.com/talks/eric_topol_the_wireless_future_of_ 
medicine.html 

Blood Tests for Mental Illness: www.nap.edu/catalog.php?record_id=11947 
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V Lu£j dj J*3J CjIjI \ \W 

^ilaLUl ^Ij^fl 

q\ (uu q\.\ CaVa^i-ivV s 

s \ ihTs\ lada lrs- 




aa_Cud L^_Lsj jxla ^lll j \ \k"\ ^ < l ^_aLs ,S> 

_<_uj LaLc 15 X A q jL_S .IjjJaaJI 4_i_<_aL 


ill oLI>^VI 

ClaLal jlo aAVI j ^.1 _t-aLlI ^-uajui _I j^LajJI j ja.jJI jl j_cl 

jx>i^JI (j\-i _cjjJI I j_a ejjjjla 4jlS j j c_j UlLJI < uLulII 

^Jl jaJlI cjLoj^ dxa-uj < (depression cjLUSVIj mania 

^jl J>ajjj .^j^ala_dj^fl da.I <^dJ CdVlaJI 6 J-A Ojda. (JLaIa.1 

•djLajdJM-jJI Cj Lalo I jJI jujjh <_ii jjlj ^lll cjLujaJI 6 dd> ^.jLj 
<j caLjJI (jal j_aVI ia£-j_a biomarkers 

da ^Jl ^aJLa _AT 11 L^_jlS dTj_ <_uj ^lll Idllxil <L_s^LJI _a 

^ ** 

.4_cuLj ^ajjll Ifl \C- ^-L-) ^LJI Cj L^I ^^Jl 

jJoj d_<-aa dd 4_!ajJjjLjJI CdLa_i_uljJI ^j| ^_aj 


jJd <^,j>Ull ^jaj-llj ^j^inll ^Idll Lflu (j-alj-a^fl d-»dxll 

<dlld ^-aj A x^-udlll ( jalj-aVI ^d LA 4 Sd-iLa L^j| (j^fl ^2a Cvn \ 
^jlsJI ^^d (j^jLiaL-alaVI y a J_ald dd£. ejjla ^Jl 4 

Odj ^lloIlu 4jajJ^_uJI CdLa ujIjJI ^jU (j^slld-a A \ II 

j_a^l jaaujj JjI _<_uj <Cj_aaa ^_a <Jl£. ^\c V Ls^^a u-Ujd 

La_^daI d 'l4<n — ^jLj-ad ^jljLlal Ljlal ^jVI jd^ILij .<_j _cudlll 

.^jA^jlII Id^J (jLadaju-oj — <^jJ&L»> L^Ijal ^lll Cdlaj^fl 
<lajda-a 4jALad ^_uA ^jaadA <^jJfcL> CdldJ 1977 ^Lc ^_jdj 

^d ^jl Cddajd <^L-adJL _jL-aa I^jI^j l^jLa A _<_Aj JlajJ 

50 ^j-a 4_tAiLaJLa j I 4_JLc CjLj Jl _uxa 1 ^ T a. ^ ^lll 

^ -<_ujj <oLai-al ^^ala- 


jlu <jALadll ^_ cujJL ijjLLa Ljojj^j 


t (Y QI j .1—Lds I L^jjal ^^lll Cdljlaa II ^—d L^I-a Ljluj^j 19 
La^ . L^laJI <dLki! <alla Ida < Ll a A organelles uLuAc 

^-tAj_a (_^dl oLjjJu-asJI ^jl ^_l^. CdLuLi L-AjI _cfcL> Cddaj 

LAlj <Vl-3Ld Laid AT a ol jjiSyKJI ^IdaT_ ujI jaLdu-uJ V ^L-adJI 

.<dLkll J-id-i jd-<-aa^ oll^^LII <dJla-a CdLAja ^ lc daTaT 

4_»jja Aul u>5 CjI _S^llal <Ty_^L> Cddaj 2006 ^1_C 

f-Lia^fl (^dl ^dll ^-LLadll (J->l-call ^d 4-^_il-ula 

^j-a Cdda^fl La_A ^yl_i_uIjd ^d Cdj-La ddj .^L-adJL Iy-il_t-all 

<dd-» f-la-j-a^fl dllljl yA ^L-adJL Iy_>L-all ^_<Aj-ll < L^ll_<-xiljJ 

oLlAj^j ^j-a Lluj^j 51 £j LjT 4 1 1a ^jaadj dlldj <4lil ^d 80 £.\k L 
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jj-LUl j*| JJUl djVL^» (J-& AjJl£. j ^jll£VI <^JLl_c ^_2 <((<xiil 

^LLoleuVI j ly i^l 6jdlo ^l-ull (j) — anhedonia 
.LecuJ ^ cic ^I < * m! ^Llc ^Jl^-eoll I J_A (JL)-J V_£ 

<* nL qC. l _2 _eu^JI ^_2 LiLalj djL^-U ^ n d_ 12 <(JjlILj 

^-2 iol^lil ddjld_llj <<XJlo1! A _cLllll ddjldll (jf\ _j LjIjJl!I 

<LjIjJlo LddllJI jj_dl 4 jjujlLJI diVI_:^dl ^A 2 .At_sl£JJ 

_cal LI* ^.1 <LjLj ^j^LjdJL AjJ_call SLslill A _o^Lloj 

V JI La I d£ Lc CJJL^JJJ i LulL I Jjjt-cu IliJ ^Lj-TcJ ^ll I ? Ll-clV I 

<j\tVdl Ad-A (jA-» (JLaalVI <^jL>dVI 3JU. Lcl . l_£a dJjl^l 

jlj-oj-cul j_ co2j (_^dJI j-oVI < IcjLLc jl <LjLj 

.<cllol Ajdld JJla *J e-Laol ^_L. ^11 illi n^ ^JLaaJ 

( ^a ^j^.1 LLall j^L ^-2 La^ eao ^Lclc dKalll Id-A jlJ 

.Jill) (JjULCU ^_lc <A^-cLlLI^ ^LlLJI <AIj_CU Jlo ( ^ , 2 11 dJj) 1 A a 11 

Ldclaai d2 Jjl (JLcOl 21VI IJ-A Jit c LlSJ I dll ^_2 (j\ 

^jAl ^aJI <ljl_*ll cjls ^_lc 6jjU t J *.Aal JjLcuj c_sl eul^l ^-L. 

^JlllL SjjIaIIj f^jLojVI ^_lc <jl£LcjJI ddj tanII 1^ dc 

.<xlil j AaL ji! A \x \ Lll <2V-xJI Adlcl ^_lc 

SjLxaadl <^\ Jj>ll <J4 .-s.^Lc Aj-c <jL euj J> J_> I Jjll 

d Y ^ jl A,V>vV\\ _ jlI| (J/LS _cuLcal ^>Llx. 

oLclsdl 6 j^^.I (^dJI ajIiJI jaaj d>° ls-^j d r ^j-kX\ 

VI l*t V UdJ La^ (A 3M r> 11 l dl ^jxiLcuVI t sLlo^jLcu! ^_S 

5jdJ_ 0 _cu I ^\* ^ Jjd jjLi j^Lcjll ^>LlS 4jlL^ J j d- s -ll j^pJI 

lj_A d)Ll (J-cLj Lljli <dllj (^-^J ^ A A <_dl\C <1_Jd 1 * ^ iLsJ 

LcOljI < a—I Ajj-aj cdsj ^jl n l I_<akj| jaJJI 


lajj_call jj-o LaV-Ldl dlljj <5_cdaxll <bj 11 <LLalj-U <Jtlil 

j I < V-Jlc £_ju_o!I j ^<^^JI ^l^JI I 4 J ^ x A 1 5^dVI 

JJL_i < Vd-aS . jdlll c^ljLaa I J-~y I La ^A^adu j^*_doll 

<J jxJ-coll <dVJ)*\ A Vi II W^> l < 1 ^ Ll^J 6 jJlL_^ JjLl 

•C£J>l^dl <*L>^ Llj^cj) J^l 


Luj ^iLadjVI ^-Ji_cull I J_A Jic <^lj*JI ^j-asj_ cOl^jj 

L^jLl^.jJ ^-^1J LT^ J)^H <d.^>d <<dco ^1)^. JijdaJ 

.J_aaLS-c J-^.lj ^ _J»lj£ i ^\a^> ^_3 LAj-cOl^. ja.J_Cj <<jdljjJI 

Sj < 11 Ldj^. jXJLJ <^JiLiIjVI £-JLctdl Jj< d.oC (jl jJJL)j 

^Aj <^l_odJL orbitofrontal cortex 3 —l^L^tJI d—i^-i^JI 

prefrontal 4—i^-i^JI Sj nV4ll c jkj ^ <^L» 

tjfr\ i* II Lo ^jluxa ^Jl J_oajd Lajj j_i jll ^dll cortex 

<SSlll Sii^lll CjLoj 1 *_o <^.Ldl A j_A .^jl_coJVI JoC 

<^.Ldl AulA d)l JJoj j .*d^_cu J-a. (fc _ 5 -L' ^julajdl <JL^.LcdJI Ajillj 
Jjuloj <jcL 5 L <LsJjljl 1 I Jjjjtjdl CjLIj^-I <02 jxlj (^jll ^jlHI ^j-A 
dllja ^jxiLca^VI j-aT. <oLlS ^1 — ^CjJI (^5^_aui <*oil 

<a£.jll ^LlcoI (jd*-» jJ)-*-cV.u LlijJ (JjjL2j ^jll J-ijill ^-Ajll 

•cf^ LS^ lj CLiJ) ±S~* ^j £-J ^Ldiil AJ-2C J 

1 \ Q i V. \< | f < 1 0 \ 1 1 < 1 1 1 L*d I ^ X4^aJtJ I J d | 1 4 4 0 4 ^ J t ^ 0 

<o^.LaaaJI A \Q 1^.11 Aj-coaII /j-c\ AjjdLaa ^LaLdua 
UaLujl -Ledjd < 5 klo ^_Aj .midanterior site Isu-u^Hl ^laVI 
^jxiLca^Vl^ < J-ljJ ^jaiL ia 1 4 ^_aa^jJud| ^LLoJlcuVI A, \l A* 1 LLaj^ 

<2_cujll JjLdd ^jl La2 . V_la <i_xaLaJL <jVjSj _call _*JaJ 

. UaI_cud jUlVL jij^jll J_2jdl IJjli _1^. — — ^JjVI 


<*jl1I -L-ij £. ^jxil—ill djJ-*- 1 AJj>Arw CjLI -cdl^l J-aaLada ^)Li <^jl^JI ( j_c <jl2^j La ^j-^-ll 


oj ^ I Lc ( j£Jj 


^Jl l^-L^aJij <oc^jdl aLl^cJI ejjLada g.i i1 ^ _j ^j_cj <<jLl!L 

■ . <jccLcu Ujjj <<jc cajA LLA2 

((Sparking Recovery with Brain ‘Pacemaker ^,» by Morten L. Kringelbach : ^>kj| (\) 
and Tipu Z. Aziz; Scientific American Mind\ December 2008/January 2009 

\\edou\ai, or pleasure (Y) 
eu<^u\ou\a (Y) 


- SjIJIcuMJ ^_a.lj^a - 

A Common Neurobiology for Pain and Pleasure. Siri Leknes and Irene Tracey 
in Nature Reviews Neuroscience, Vol. 9, pages 314-320; April 2008. 

The Pleasure Center: Trust Your Animal Instincts. Morten L. Kringelbach. Ox¬ 
ford University Press, 2008. 

Pleasures of the Brain. Edited by Morten L. Kringelbach and Kent C. Berridge. 
Oxford University Press, 2010. 

Building a Neuroscience of Pleasure and Well-Being. Kent C. Berridge and 
Morten L. Kringelbach in Psychology of Well-Being: Theory, Research, and 
Practice , Vol. 1, No. 3; October 2011. www.psywb.com/content/1/I/3 


. 1 <00-1x11 <Jj ^ \ 11 -dialj < <!a Leal £-2J_L I I J_A c_2l2jj 

cajUll ^-cLc^fl £_2j_oJJ La ^_L. J-jdj dll _lAj 


Scientific American, August 2012 


(j-a ^iLi Jo! J j_Aj . <Jj_cod I <xlil ^Jl <j _colIL <jlo_A I ^j_c 

^LajJI 4.1.11111 ^j-cds j-oj <llxlil cjL-uI j-dl 

<AajLdl a j-A ^.disdLcalj . ( ' therapeutic deep-brain stimulation 
jY^-cdyll ^ad VI O V L^. dll J ^-2 Lu ( dJ V LJI d 2 JdC. A ILxl 

jJljLd IJ \ \ ^4.1_co) jid dydll ^_oljl,l aLL*_c c_ 2_\ 2 ^4.11 < dlxll 

^jjIjlII LLolj-C J_ 2 c I (^jl LlLl^V J_ij .^j 2 ^VI ^V_xll 

<^j)lxll <2^yL ^c-Jlcu ^_2 I ^j-c J^olu L)^ <l _al^LVI 

Jj (UUI^S.J <il (. aLirvj V i^Lajll diUcL <jljl11 

j_iJ) ju^x'I 11 J^lll ddJ .<xlil ^j-c A a UC j^-l_eoc Lokj I <J jJ dlJ-> 

LI_dJI (J-C <^L 1 d < <JLiJudl dlld j-c _cljlll _ JU-OlxJI 

^ J_A : I_lA JIj _coll j .((L_cujlil ^j-cLc^fl ^jll)) ^_2 

<Laj)Llc ^j-c <1 jl*_c <julH)) <jlHj M \ W\1I Ad-A Jjlc jLlH_cul 
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< ?SdaJI ^ jaaloxlu (Jt 


\od AjuAaW 3^s\-=d\ t^jd\ 3^3 3^ AAa'iN \_e^ 

.V-^.ic- 3W ^\V\^ \ ^ Ac. VA ^~A\ , \ jA\ -A^V-AV a vw\\ jjd\ 


< o u J$ i \" -M> 


4 jl*_oj^JI 6 jjfc 3!^. Li ^ A A q J_i J . CjIAI J) 11 j \k is*i J J_C 

(j-^Ljoj JiM CjLljJJlIIj J^JlLJI ^ Ijl I L_ 3 ^fl ^JjlL^J ^_a IjJ)^ AVl 
33 J L^jlo CjIjlo 6 J£. IjjLLLI <^JL*JI ^_3 I _ &jl J£.| 

(jxiljl 3 J lj)^ ^3! dllj J-S-ij .^Lalalll (J_ clC ^_a 

dUjj SLl^JI 4 _culjj ^3 S^jlAJI 3)-° 1 J3dC 33_*N h ■fli 

.jlSI oVlol^fl 3^ j-AjJ 

*33 (3 frlj .i^H 3^ djlj -JlsJI £_0^cA 

^jjjjlj3J3 4 \ C3 < 7 i 11 <juijjl^JI ll 111 3.03 dJj 3 -a 3 ^-* ^-*do-» 63-1* ta 


U-° 3 >> J^ ( 3 — ^ Ij-o ^ - a . J_^j J .. .j ,. \^l 


chj— 


4 \ \\ , --AtCiVl 4 JLo_lS 3 *y jJ 3 ^-jVI 4_ol.iVi 1 4 juoo_£& I 4 ^.3 J 

Jd 3 . 313 ~>^l 4_>1 ^ Jjloj I 3-03 *~i * 3 ' 4^lj1^oI 3 ( 4_jlS l 11 3 

3 1 oLiLLa 33 ( 30 ^ 3 ^ ‘ lil^ 3 I 3 v^>- ^lc 13 !j)x^> 

< jX^JULJ LojlS (J^il 3 "* ^d£. £\ 34 J dAcJ . I 3 3 I frlj 

jj)3» J < o 1 j l^_<-iuu_u L> j% ^ ^ 3 Lu,^. 1 (_a V ju. o 133 -°^^ g- 11 3^ 

Jj^l jjkjjJl ^ Lualxo Jj)U ^j '(SJ _-^-1 CxJ^-ualil 4,\^>.Ill 

313 j ^ 1 CjJ-S-jlj _i_ul 3 UIII r\ oAl^ 

dita 3-0 *\ Ll ^JJ 3^ ^-U J 3 LJ 3-0 J ic J <3 ^1 J 

^jJl d3jJl ^ 3 -ais .4 -jloJt 11 6 Jj5s <AiAtw lJ _ut^lm idjUllill 

^jUa 1 ^-JlS Lo_j (Cj\ _j1^_l^»J1 3 -° 4_l_ol^ £j\ _^-jA>v a 4_lS O-ji^ 

4jl3 Lo_» 4_ojlS Cj_<-ujJ 3 ^JJ <4-o_lS j \~\3M _ussLsJl j_ill 

J (*jJ 3 ^*-!! 3 ^ ^LolsJl J ^.1 t_Ls jjlj <<l ali^Jl 

.« LoLoj ^ji-Adlo )} -c/_^j-ol-^- 3 \,\ tc 3 3 Jjl ^. 1.0 3 ^_<u5L> 

6 djljL)L3. 3 ^ 4ajjSj-o <j\,^ L-oj 3 - 3 -^^ ^ 1 -L.gkcl _duLjj 

jxl^. cjIjLlAJI 6 J-A ^ 1 J 3 c 1 L> ^jJl 1 a 11 313 <4jj3j-*^ dlul^ 

4 % \ \1^> 11 4-jLo-^. ^)jjAa ^ _ILc jJ J> 33 ^-^ • ( —^_ 

< J^sl» 3 S 3 L 3 .63 ^dJl JjlllJ 4^.131^1 [ 3 I >"1 ^ 3 ^ 

WHICH SPECIES WILL LIVE? (*) 
Wildlife Conservation Society (^) 
ej j£-j 3-* < '-*-slj-ll 4 qtdfill Bactria jIA.L 31 (Y) 

. ^Lod^ 


jji (j_y^ _>jU=> jJs <storm-petrel kJu^slaJI ^lll ^jIL 

11 ^g—1 k. (ji—ci»j 3 -olc ^43^ ^3^-11 

. dLu_u^-L I j Lljj3-^-11^ 3 -^ ^ dl^JI 3 ljl-U1 4 J 33 *-° 

r41 1 V 1 4-ajj^j 4dLU_> 3 j 3 J_s 3 ^ 33 ^ 3-^3 

4 J 13 I-C. JslLlSj 33- !La 3 3^33 dU^ 4_iic 4_i-<iJjill icuilliLJ 
<J2^\ (jS* —cu-o 3 ^j 3 ^3-^3 < 3 ) 3 ^ ‘J 

<J jl dJLJ J^-1 ^3 ^3^ dl 3 . 4jlo ^ I ^ l!_> 4^^o <1_^.1 

3 JI jplU 3-0 ^J^.1 ^( 3^1 ^dc 3jd dildS .JaAS J _jIL 10 000 

. L-OljI 6 Jd^-o c-Lt-^LsJI 

Slo^ 3-0 ^_lc 6 _\-^>l j 4-Cj> 0^0 Cjjj^ ddS <dllj £ oj 

dui^ 2008 ^lc ^Id_<_L . 3 III 3 LU jju-ouo 4a nlmll 

^lc 4 ^loI 3 II Id J 33 ^- j ^3 ^^ 4 _i^jJI SLl^JI <1 sLo.^. 4 \x 


_jL^l13Lj _ 

Conservation 4 jliiKJ 1 dale3^3! 1^-°-° ^ju 3 

3^ (^dll cjCLlAIIj cj! _al jjl-^JI 3° < '_Jd»Jl <_»Lcl^ groups 

3=c 31 33*"° —3? ojjy lj dllil <^_«-dlll ^3 ^-11oo 

3! 3^1 (S ^ Q <*3 3 J<: «?< 1 13 J J il cjL» 33^U Idaj 33-lH 3° ^io. 

. Cj 3-oljJ 3i ^ L ' >> ^ > 1-^13 4_i 1 o">k 11 ^c_jlLj^ 

313VI ,.\1^ Function-first V3I - 3iuls3JJ lid3 33^1 Jl^^l 

n^fl l_Sl1sJ 1 ^J3n^ll^ <4» nFill d»ji (J-oaj ^3^ ^ ill 

. V_JL^_ dl^f 1 ( J J_U 1 \ t uLuJ I (■ 1 dc jjj ^jJI 

^^iJl 3S evolution-first V3I -j3lsuJI olajli-o * <A 
two-humped ^LtuJl 3^J1 (Y) 3j.di^LJl 6-° — 

3] 4l<Cu ^31 - 3^1 jjloLuJI 3! Bactrian camel 

Ja3jdu Jslu-u3 l_3j^Jl!I 3 ^lijJI 3^ ^ll-*-ll 3^3^' jlj- 0 ^_col J£.l_cuJ 

. JjjulII 4jljj_co 4\\w 

3JI <ld.l_cull j 3^11 4ojl2-o 3_ iojlccA ^_allll 

V I4IU3 <(Ji^ 4 ju^. 3J3^-»VI ^JdlJI 1 -Ia.-^ 3*. 3JI3 <4jll» du 

. 3l- ju d^l diL^-Li-j 3L1 
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Ijjfc ^LjulL _II jkxll .l .m> ^jL 


uSVI. 


<LujL-uI 4ji jl jlujulo ^Ik^l ^-xql^ ^X IJjloj 4juuJj <jL> 

^ J-O ji-VJI _ *_> 4_Jd. kdlkl ^jl c_j j ^jkoJ _ uu 

.J-JAlII «GjlOlA I 

udJ* C J-^ Cjl— jojLojlII kl^X ^—3 u-xcl A^ill dJj—flk dij 
A X \j ^LudJI JaijiJ jA^jJI ^lia ^\ jd| ^dl Lcdk <c5 -^lil 
^Jl ( 6 d Jl ^ II I^J^f I 4-ajld ^yCLJU^ t ^J) ^ I 4 < 111 dl O A < f ^J Ik A <) 1 


d * < klX_U^JJ < J 

d^jUil ^j-o <kal 
.<_iLa^JI (j^Xld *_sl 


icljLuk 4 \.\ I 1 ^*S \ O N I jTF I I <^>1 1 . V \. \ Q \ 


i (J^ilisjl ^jJI (^Jl Lxo <(jk3^-11 dl-0_X 

*ukj t id^-X 5 _iX^xldllj <ji _cuLu. 


Jjl^. dlkl ^lj_<-oJI ^j^-lj <cjLo_^JI 6 k j^jj} \\\ \ 11 ^jli d ij 

£ 

^k i^jlk d-Jj \ \k"\ ^ I ^_3 _ujj IJ-!I (j"° d->d*-ll 

Jk_ uj_j j .4 juJIjl 3 SjLj ^Jl i 3dflA ^jlII dilX LfrJL.3 Loj < Jj^XldJI 

4-ljl^o I ^jl ( JJ—jldL! ^Jj-a£.ljj| ^-UUL^ <(J-oLX. 

J^JUlLj I — 4_XjL*_C CjLijJjl <J_G_ik Sdd$-LI £^l ^X^M l 3 M I 

<*S& lt'I ^ ~~ ^(3*j 1 j— dl 

. 4_oXldll ^_s ^1 ^X^fl dd£. (j- 0 _Ijl^i ^/-t-ijLs-LI j^ 

< J ^ \ \ I (2)-^ djl^l^^JI 6d-A d-i Id I——S 


. Auuu Lu-<jJ 1 JjLjlLc IjjlJLJJ d~s.n ^jl 

L:4 ^ aI ^ jlj_<_ulj <^jjjH> (Jj-S-i 

ciud^JI LojI j ( j ^\nil -U ljj jJI ddJ» 

dUj ( j ) jx£^JI .ol_ijJj?^l! JJ^\ qc. 

((.<jl£. CU.V--JI ^j£. I 

jl^dVI J&) (Ja d^lj fjA\ jJi oL^IjSU lldj JJA Jl ^1 

.<^5 iaK = TRIAGE: A FOUR-LETTER WORD (*) 



- AiJ^JLl - 

McVveWe U\\Vvu\s 

,cAl^q 1\ <Cl^A\^ (\\>W qL. _C^G AjcdkA 4-t/~> 

cA^i\ A j^.Vi t2 £AA s\a\ q^j_u jl\_i \ \ t ,vs\\ A_t-u-t-u^-cA 

. ^\^i\ aAjco». cAac^iA JIjjA 


i < \ 1 A 


*JI {jA ^ A <0^" ^ • ((kdjlJI ll \lc J <L_S_ Uj] lx I 

jJbj — 4_> jALo ioL_a^-i *_sl^Xc^fl ^_il dh° 

((.(JjLa (£j 2 xjjlg ^ Ic I j2_S <-^|^X IjlXI 
CdV IJ iX-A-s. £j lc La^. (J I g- I^JlAJ I 

^j^- 1 J < 4 _Xl*_a Ak^U-> 4 _^_i LJjlc Cj Ij Ik. (J_c IjlXj <jlc^ 11 

jkI CjIjI^aII 6dJfe O_ \ju±. <b^jJI XLl-JI iiLa^A. 4 \x 4_Jl 

^j-kdX ^IXXX 4 \ \ \ \ 11 Lj_kkJI 

XA^-J_k.lj £Aa _cuLu-aJI JjLxkdX jLjjlj <4_^.llil CjLajIjJlII 

dd J <<—& j)*\ 11 Tj^jjJI Jj J_o < j I oj_^. ^,lc dLkLaVI 6d£-l_<-ul 

.cjI^jJj^I (j^s j jjAJI ^1 4^.LkL oLalsJI d-idjJI I 

. jX^XLiUa_i I^JLSjjJ dAdjJI ^j|_2x di 4_J 


( * } 4 laS 5 jU :0 

iX-k. (JL^-a jxdkLcail CjI^jJjAIJ L^Aj JL>^ ^J)^ Ao ^jl 

Jkll jxdkX-coil Lc d^. ^ —Xjlc ^I^X^fl 

^A^IcIaJI £-LiisVI 4-0dk_CUJ djljl^)i dlkl jxlkj j_Aj i^jkJI 

LU1 6-iC- cJ I .^Jjjjjlx I S J)^) ^ dX_o djUIl —3 

1» \ o 1^ \\ Ij <CjLjjJj^I jAj ^jlLJI jj _dll Id-JUi {ja 4_dtk-o 

CdVLxJI ^-2 4 _>jJjI c_j—ojl^x ^_kjll < (J-o-lLj 

jl Cdl^kJI j| ^—^jJ| —uj dllXA Tj^k Jdi^. 4—^.jjkl 

Ajij^jj-k j-XlaX l^Xkj 4_lj-o djl jl^>UI j . L»-c 4 X*AaJI j I djl^ll 

. LkJI 4 I , ^ aII 

^k^-oVI ^)jj^) .^i^kll jl\ LodXc <1973 jxl c ^_s —kl^ 

-UU ^I^J-O ^lj)-ll ^ <^)^l^djVlj 6dd^ II ^I^J^fl 

^JUJU JIj-»V L^d-ll ‘OJ _xldll (J-k dd! .^Lx_uJlu L_dukl Jj 

<^l^X^fl ^ vr>^. 4_J_A I ^jk <jxJLsJI 64 juuJI AaXI^ j k I 

^Jl bald eagles ^L-akaJI jj) < nMI ^ <4_al jfml V ^ _ill 

XjdLuoJI ^ _Ski.) jxl5k.l dJd^l j .4_*LakJ t^ju _alXXJI 

Lo_^_iljk j .^IdJI Id^J is_ uj I jJI <k!_uJI 4_jkV 4-k.j-o 

<^1-0 .C .Ch> ^^^11 k_ ik-^X j\ _ 
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jU—ii1 J4?- Cy> (j^LoVI ^ 

^-LlL^.1 CLjI jjJj Sjlj^kl C^kjJ ^Lajjl £j£. jX^-lj ^JLJL» kick! 

<_>Lo_ 2 ^ Ciil-yLVc £j _o J_ »Jjl 1I . ellj-» 4t> njl>l j _sllkll 

4-Jjljl ^jlckl ^yA £^lll I J-A 4_»to^ olke| cJCAJ 4j| _Wl 

^yA ^JLsJI ^J)~1 A.11 ^^JJLckl ^yA 6jtoJ eJJ CUJ <jJlc 

• £-Ujllj kjjkll g.lfl.in^fl cjjU jX^-O ol je jJxOuO (jJ-AjJI 
jljjl I^jI J-A <<Vj1-4klSjJl)) 4 ^ 1 ^ r> 6 ^jJLO ^jl 

JJ-C Jj-A~o ^le J_j£jGll cj^ ViJ ^lil 6JJ_^-o jkj 

4_coij_3 J'J^jWI la_k. ^_3 ^/J-cLsJI ^.U* i I_o_o <£^lll jlj_31 

SjjlLo <_sjLLII 6jJfe (j^-1 J .4k La jxlaj 4atak Jkq| 

kkl (jl . JjlLs lifcjje 6 jibJ < IJ 4-oJ)fl all ^JsljJI ^_3 ka_3 

4 \ iti ( JkujJ — (Jaxjccu Vj I -4j_kjll 4 _>^LLo ^le 1 t J_ojJLj 
. IjLJXjJjkil 4_O^JJ jG^WI £y& J-Sj-S-JI — kj-O 
Gj^kli j—L aXI £C-oL>jJ £-jl Jj <dJ—!j c j£. 

^ot>^Ikll - (EDGEk IjLkLLl <gJI j\ in 11 (r) lkl* 

^jJjl! jj-kl 4 6j—-ijj ^ j II Existence _cujj£l 

^jju- u II ^gk I j lHe l ^l^Wl oLjJjl ckjj T>e — ^(jl 

—*k (jl j)ku 4->jtLo L _ r ^J 


L5^r; 


((.VJI ~JtJ)k\ll 4 j>jLLo)) ^-o. 

^J-C J_j JJlJI IgJ j I j 1^. kjj_*_o ^ I jJs I ^k jj^jlll J^o Vj i£ 

4G.ill CjI j 6JJ^-il ^I^J^fl EDGE jy._oll^dl (J k3 \ 

I j ^jj^LJI J-okll <i_ LlWI J-o_ Juij .<_j|^£ <u1jl^JI 

^jljJL^. <J-ijkll jlkll lj ifilVIj -kl 


<^i-kJI ^Juu-kl ^jlxi^LcaJlj <(jAi nil dlj-cL 

.^Ikl <Ju-u ^J1 <JjLs J ^ A \ k ^ jJI 

^jJI <^\ 11 ^ ^kll kkw ^jk Vjl-jjklJI <_sjlk J 

^o_k c A \\\ 11 j ^IkJI ^k jaJLsJI £-Jla^. j£-L_aJ ^j| \ 

d \ * \ A -V 4 jL ^j£- ell jJ jjJGlI <JU^_ LJJ <\ \\ \ \ (_Sjijli 

<^jjjS .m> jj k Ikj j • ^ ^1 j g ene p°°i kik^ 

"N. 11 j^l jkLcuVI ^jj-S ^K\iTll J ‘bLflU. ^j-° jJ jkVI] 

J-—‘■Jjjl ljUk .1 (JI tjku <jjllil 6 J 4 J 

<kj£. ^1 ijjVI o ic jAyA jLi <5 Ll^ taxa 3—iilkj 

(_jl^ ^1 lel-fi)) ‘ (^Jg- 1 4 < I ^J A I lull 

(( ^ l^-JLJL^. JjlAj I 3 L 0 S'^U-^. Jj)k\ 11 6j ^ i Vi 

.cLalUkc ujLi_ ljj I _11 4-ojlS Jj_ xll <1_ X k 

\$ i^X \ j (L ^yj\jL*y\ ^IkJI 'jJ J L£ J Je U 


PINE TREES OR CAMELS (*) 

^ 1 ts~t*d I (_^=GI jj _cu->j triage <daAll oL>jJj!iLl Gij (N) 

^ a d' \ ' ,_i lt <11 d !-«■ a 1 (jc <k.e ^ triage <kiJ J ls_H IG-a ^ _a 

. <_>j \ 1 y^f 1 djiJJi 

Evolutionarily Distinct and Globally Endangered (Y) 
Zoological Society of London (T) 
(jj^ kl) -(J-«eJl jAla :ljj \ *ti’^l (1) 


jjS.ii <1 UaI jl 

I Jd^. cj.XusJI j^ 

.% '* . ... 


^j-s c^toLniJ Ijlj^—^l 
kA.-s. (Jl_ 

ls—'! ^ J —6-^ 




j oj 


JjJjlII 


<dJj 

(jA JJJA-II Jljj Mi 
Jl^> J juLobdl 
ylt ^IjjVI Ki^t. 
jGiM ja 
4. iM(j Ml oljljUl 

cs^ 1 


ol J-IiA^-JlII la_k (JJJ _J 

Jio ggI^aI 4ji_ojLu_uJI 

-J^fl { j l J -jLi 

dlljS J_i Ij_ 

kJjJ-call fjC. ^ -kill 

<Jt ikll 6Lk 4_ii^Ll^l 

IJjlo <laklll 

<((^^kak 4_till jjlll)) 

l^y^J-O 4-J ^jcO L | 
Lc^jJj-U ^ _Ik] <^J .S> 

£44 J=>—ia. 

^j-O ,Cj> _Ho 


liij uiiijjJI l(j ilka 1 
.alljJ jMJ 

^ 9 - 

((. JjGI I G|lj)) :kLk Ij <S\aX£ 4ka 


( ) JLaeaJI y\ jK< M 

^LkL (jJjll ^1 ^^1 kkw Jka l*JI JL^- 1 

I J-ij_o Jjj) ik 1 dll k I Cj GjJJ^U Ikj jtj-^ I ftlki 

1 \\o k ^-1G dul^ CjLcujLolI 4_ls 11_tjjJlj ^ \11 jkilll 

(jxULJjJI oolG j] <Jjlo .T> JjH jl .^j-^jll Jy& 5-hjia 6j_liJ 

: [Defenders of Wildlife 4 -^jJI SlpJI ^ j/kl jl) 4 aI^\a 

I j — cul 6wikill CjlkfjJI T)VI 1 ^ x jm ^III kjjkll (jt) 
Lklliel I — Gj_A— jn^ai l^Gl .4^oil Cj IjLpJI 

kculcokl CjI j ^\^Wl d)l <Jjlo> jl .((CjGjJj^U LoLoj 

^J1 4ji cull Li j_oVI ell jSJ i jk I Ik JjJI cjj HG 4 ji cuLccull 

(jti \X \ 111))) :klik 4 cujjlil (j^L°^l ^_2 6Jjll jG j J^fl 

(( • i^- 1j^-11 C) Gjljk Lkj j»j^ ^ ^ 

6je ^Jjl^la _kLJl J Hi <6jJL^.^fl Cil^Ji call ^ Sj 

i <aj^ i elljj <eiil_»jljk Ikj jj-GI i aIx! e^ljlj_s 4ellck 

i \ f £. g-lokll jAa i j-ilij^ . Jik 4a i kll x^^ll Skill) j/^oG 

jk 4_jjllo <^c^.jJjk^l jxltilll ^jijll Ikfij ^ i\H11 

^jl <4ajlHI <sj^ Slej .((^fjl-4_HtijJI)) 1 ^ de ( jllai 

^IjjVL ^a —cuj to jl ^^lll SjtA^-ll ^l^j^fl 

^1 k' ^je oik Ujlj-G_cut ^le J-Gjlj ^^lll umbrella 3-lkf 1 

Jjjll C—>1 j ^lj—4^fl (JjlS 4jtoklj —H d)' ^—a- 4 <^jkl 

^lll 4 lo^kll ell j (_jk 4Jlo^l 1^-lj . jj^il jjJL ^-0 _call 

Sjj^jll (jkjLJ^fl kkll eijl j ^^JJLckl jIa iVl I 4->l A A 1 CillUl 
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ubIjSU LJij cui"iijUl j-a 3 dr;^ * ^K <;Yi ^\$si\ Jt— 4.^ j^_Ubdl u j-y-* 

Ifl.ilc laiL^J v ^5^11 dLlbj fl^.ilfc dibiLiJJ l.i\J ^^jJI ^-Lt ^-"sAC-L-uJs 

jl 4_ul jJdl 4 1 Mill dll JnAr*. jl a isJl jjj_S <Sjj^g DbjJjl J <A4T 4—L>ijls JSj 
<L^j|jJI d-sLg-UI J.\Vb*i OLsjJjVI 4-OJ^.J £^H1I <IgI JJ—cul 

:4_L1gV| ^_b Uui ij .5jj-ubbJI y\ 



S jj-uLk 



j**Sj ^1 

<4jt, \iKl) ^ jjJ^ju 
4_sjLgijJI olbjjl b u/Ys 
iolbl y \^.11 ."4 * v;^ a 
<>^4 |*$Sj V ^ 
jjj 4 -LlauaJI jt^bVI 
. jUi 


Jj^bs £>HJI 

4-iSuaJI ja SjjLs jlil 


j^b Lai ‘2 i\ *,,, j‘\, ,.j * I ill 


jxaSLaJI jji n \\i I) ^^jJes 
£*>>bs Ol j ^ 

•l£>bVI ^. tK l) 


<Li^L_aJI j-LJI 

4_s^>.jJI ja—bill J^l4j 

^-*A"s 4_bixJI 

sequoia Ls^\.,.<tJl ob_»lx 

‘aj_siji obbl^i^k, j oL_il_u 
L5 ^i cijj^bUI CjL-jU. l_a1 
.Lfcjbj Jal 


^ JjLs Ig xA^jj < 6 J_»j -3 blat_ Iju^. blll-G.s 

tfV .^jl_J-OJ^U 6^jJlS j CjLcJ^. 

. blaLs-t-HI 6 J-& £-Jlg^j -La_jjl jLlS-c 

5j^jJI Si_ jl^JI iS-<L-%. 4 jl*_g^. bis_ gI_£ IjJ 

^j-HI ^j-c 4 3 h g blaLsjljLG <jfi _4 £_gj^JL» 

: Lfl 111 ^_ M SjjljJI oLijJj^Ll I_ jLsj 

^jJI Sjj_$_LI ^1 4 _Cs,LacLa 

JL^-c L^J jJj J—J^l ji- 


-u 2a- 


dilj ^_a 4 _L*JIj ^_aljJu^. jl xtiTsI 

^j-lc JjlAji_ LJJ bl) UJ) 1 11 6J-A 4 -sLo-^. | 

blslblj) v^. IIj bliibljjJI ^_o J_s JjlJI ^i\ 

Cj Ls^Jj I ujjuijS CsLaC I JAS bll I 

I ajjl^. I^jlxG bltLoj _jJI 

^I^jlSJI 4jl^J bJjiSj <bilj uIsljj . ^v ^>. aA 1 
4jsjI J I bis I 4 is*i 

&\j-ljj — J^LsJjj (^/Jl 1!I 4-ujL^JIj 4 _jlsLsjJ 1 
^ 1.c IjjJ — ^.1 bilj blsJUL^. 1 

. CjLc^jlLII 

-“* LS^' JjASj 

^jl ^4 \9 A ^ Jl 4Sj^.| (^jJI (JjlL^jJI J_sAju 

(j\-i £,*\y\ ^ jJI 4_^JJlII blsjbj 4_ l*_o^JI 


olcjlsll j) I bisLJ14 a 6b-C- 

cj£ fJ ^—a l^l^ll^l HI 

. ^jjjLlLU 4_ La LB j sC bis_il£ ^ I 4_ Sj^jlxs 

^j-i^-aiJI j_uS dlLlA)) :Jj_SjlS 

.((^l^j^fl _ \a^\ LjlLs^jlxs ^_a J.^ ^llj 

^Ijlj Sj_3jjLoJI CjLLJI ^-o^JLs 

£>j \x 4_C ^-asyjz JjlLJlJI JJ-^. <^I^jlSJI 

Jll\ ((4jlLLsJI 4jjJj^fl)) blsl j J^lj_J^fl (J-G 

. I ^ 4 J^^JI 4 aL> \ A I I A \ 


. 4i^LcL-ba < jlI ^ ^ Cil 4_i_baj^. L-ba_> I ^Hlj 

.4juLL-oJI jJjJI jXj-ul ^j^Lc^fl 6J-A JIg <jj-il-G> 3-LUl 
4 -sLg.^. 4-j^Lgj ^_g ^jjLslIIIj iaL^jJI ^ 

<^JL*JI jA£. 4juLL_u 4-Uaj _Ja£.j t a <sg^. ^^4jJjjJI 4» \ \Lal| 

^jl l-sto L^bl I j J?sC-l (j'k ttsCj-G ^Jl 4 jlL^.L_uJI Llj^j^jJI^ 
dJLsjLa-S ^ 4 _sjLLLI 6J-A ^-G^kb . bis LjJjif I jXJsl^ja ^jjj |j ^_Lc ^jj _ 

^ g ^.’s _LaHlj Vj I ~4_<1 jlUjJI ^_jLsjLLg ^j^_s <1_g 

4_jl^jJj!^»j| jxlaj ^-sjla 4_i^.jJI y I bis I_a^LsJI 


ECOSYSTEMS OVER SPECIES (*) 
Winners and Losers (**) 
Conservation International (^ 


d \ ^ I 4 

w e i^Vi 

1 A A \ 1 (J^Jj 4 ->JjHI bis Lsl J S^w H JslLs ^jxuj 4 _sLg_^. 4jlaA^ l^)Lb 
CsLjLLg ^_Lc co^-s 4bI b^-b^LJI (jA* 1 J^b_s ( I 4 JLU LgjlS CsL^iLsJI 
Jj 4 jl^.jJj^jVI jHalll (j\j LgjlS jlbAb ^j| CjLjJj^U Ibbj jjHI 

^“^1^1 ^_<-bsLll (jjHI (j-G bis I_ jluLgjJI j^.Ij| ^j-2-2 (J-g 

^jJIjlII jJl£. 6J^Lgj JjLi^S ^j| <j,j_sLg ,N> jjJI 4juuj| jxJlc. 

^LaljLG ^-SjL (j£. ^J^WI ^J_G JJ_C ^>^1 ^-sl- 0 - 2 ^ 

^ (j l^-G ^ I J-^.^b V bis lb LlJlS 4_ 1a 
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Jo Cj L1 j) i ^k 11 j CjLjLjuJI JAC c 4aVi (JjLslj LjaLaJ ^IJ_j| 

j £_oj . _ujl&j iJUl > a\ 1 I^jJL j JlL^ jJ jJI Jj _Wl 

iLLa* Jr. IJ£ 4 jJVI 6j_ a j jo jJJaj ^LoLlII (jJs _ xj 

i >> 

J-L3U V LoijU ^JIJLVLj £jj _ fll J J^fl Jo 4_ 


O ^ Li J 


<^aJJ*Jfl J_ LlJI 4.4_)lUj ^Jr. la 1 4 ~v 11 J_oJufcVI Jo (J_iisJI 

CjAV) *14J < UlI jIujI jjl A.^11 G JiaG (jVI (j^J-TVJ 

dlLo-uu^fl £jl jl jJjJ-al 1 £_o VlVl &JJ& JJa. <^l^JULuu^J> 

.4j^*Jj^^I £aVLII djLVJI 4 jJI ^Ll^JIj 

<LdjjJI 4jULilaJI vLoua* 4_ uj-ujJo Joj < ( ta J-JJ J^Aj 

IaA j jjll J (J^_^1 JAjLa.))) :[<^l$£ii_ uj^J> J 4Jjloj j 

«<J _ ulaJL ^_al Jr.VI J Jjl Jc (,>' '^ 'I _ aju cjLJj^LI 

Jo 4ll» :L1 jIa < JjJ^> Jjl_:V <dllj Jo (jn^all ( Jr. (j _ ^-1J 

<6J.K o JLs_a| JL 4_o^a.ljJI u.) Anl^llj l_LJ 15LJI ujLuj^a. <j!)La. 
Jl) JlV) oLolaiilj olli^Jl £_ilal_uGj ((. 4. il^k cJjLlAJI 


cjl 

.(Jjj-olil j^\ 


ij < jaL) ^Lll Lo ,j 

*■ (j Lo_ 0 <jJ I LljIJlaj 4.1 ic. i^aLLj 


£| J^LI 4_)JJ^fl £• HaT. L) JkJLaJI ^^JlUJ 1 ^_OJa*l J < 1 3) K ) 
S&j .endemic species j^l <J AraJ V JUI 3 iL^Vl 

Jo 6 J Vll 1 oljl ^Ul ^_a ^JjJI <4 ,1 \X A Vi 6jiaJI ddlj 

. CjLo 1 j 4 \ \ \ \\I oLatVillj d>° JjJaJI JjLa 

CjI^s_ojJI ^_a 4 jiJJl^Ls jllilil <dilj LT^ 

4jlLLc 4 K u‘i^ Jm w << n J 4 juLL_oJI 

<Cm\\\ ^qNats^N )) IjJajlJ ^jLcojVI CjL^.L^-» V 

.[22^^ <(2008)4/3 ^jIjjjlII < ^cj\ <«j_(uoA\ ^=^*\ 

,H> (J^L> Lo^ <((Cli^jJI dilj ^ 4 juiIj 6j5La dul^ 

jaJ l^_J^Jj )) : t J .[LJ l^pl jUJ I ^a JjVjJLJ jiS 4 j»_ 0 L^. ^ o] 


:(.Lia 


C 5 J-^ 


jlI^. J^lsL^j ^l!l 


4jdiLs_i cjLjJj^I j1 ^.LlLII u* 2>° 

J s>4^ 3*^1 l 5—^ oU-oIcJsl Jl J&) 

^j£. Jj^^JLa I jl I )) 4_ 1-uuu.iJA 4^_o] <J_LO> (J^-i .^1 ^^1 ia_La* 

iaka* c 2x>^ Jl 4il^l [Defenders of Wildlife «3 jJI SlpJI 

<4_ljjLu_oJ 1 JaLaJ. 4 a jglaJ I ^ajjJLJ 4^c £ J \x \ djt-sjJj*21 i ^ \a*3 

Ijj^j Ijl)) :<Jjlo> j .4_<_uLu_uj 4 jlLxC. CjIjjlc L^3j-S 

l La < l-AblcLt-aJ t_Li^ jJI -clu^fl (^Jc- Ji^l IJJ ^ ^ 

Cj La. La2J I JjJI ^JLa*3 ^1 j <^“ La2J I I J4.^>2> <_u 

i>_>jUJI (jxiLlil LojIj ^/ju-u! w nil J^Aa ^jjjjJ — 4a\a^ 4_-y-%. jJb 

d)l l. 1^» 4_La.| ^ya _II ujji _call L>° — ^ A 1 

((.J^l^J^fl d-aA-y ^-cl^J j^3 a< n 

< L^3|j^4 ^j*N a i V Jl_<_<jua. oLa.1 ^k\ll 6dA J-o ^jlaj 

. c.! LJj *^Ll La2j ^jjljJlLI ^ajJLa. ^.Uaj ^ I ^_aJa_> ^ I ^_A-a*jj 

:[) J 4juulLJI Ja_La. £jl jl 2h°] < J l s >^Lo .R> Jj_ajj 

( ja jAa (J (J — dUjS Lju-oJ j I — j—JoJ ^jJ*l^a. J^aJ)) 

JjLaJi V ^ Via .43la jj£. *> _l3 J^- * Ll> _uj (£I J^ I 

(Ja <cjLal^JI £ja j^jJI l^-A Js. Ji£-i Jdi Uj JJJI L^Loj 
4-uLojJI jl 4 ju _cull J J^l 6AA J^. (J-aaJI jl ( J__h^_ojlj ^.j _al 

^jLa <dl j £—OJ .(( ^jljj^fl I &J\ A^> A —‘-‘jj <^jV^fl 

jJI ^Ij^fl <^Lo_(_ul jc_»j_<-<ajJI ^a JJJlci <i— uiii < L _ r i_4L> 

.jjL-Oiil JJa. 4 jl!1£[j 4_»^a*j (5^1 JlajJI J nia"i ^jl Jola^j 


Ijj&Cg 

_<_uLa. ^_oLjj j < Marx an J_cu^^Lc 

CjljLo^a-o 4jJLa_a 6jLj Jl i a*.i^_> ^_a . LJLa. ^1 ,.\VixoVI ^-^1J 

d)L»_caaJI ^ Aa.^fL diljj ^ A^a^fl l_A*la. J| Jj^M iaAa* 

J-a*J V ^ ill 4 il A^^fl ^1 j Wl Jj^a.j iV_a (jjj d 

JJj < If laLa * J j) 4 >; j'—C^J—J^' 

«La.jJ)) j ^1 J^fl 6AA 4_iLo^a. 4 aKj J__jlc ^j^a.1 Jclj-C. 1 <A 11 
4-iLoua. ^_a £ Jjkka. 4_Loa-c 4_oJfcl_ <_<jlc <La*jJ ^ I — (( 4 _lLc l^ll I 

LaLjJu k_aj^JlLi.I CjLjLc V < l)ljL^a . jXjlLll xa*II ^Jd-ll 

<la_ ojII Jj| L&jl n^kl JL) V Lo_)jj ^saLa. _ JLd ^1 J^Lj 

<^L^juu-u^j> ^-cLjj (J“!j ^kUlLlJI <jl 1.I_call jJ-ll J )Ia*l 

1^)4 CkU.a.4* 4_ak\^i J (JjijiSlLLI CjL)Lc 4_)Lo^a. ^"JLj *ia 

^ ^ Jl 

4jlo ^1 JUu-u L^o < Lc Jj JlI | ^^a. I CjL)Lc ^ JaJ 4 l \ 1 a Lc LU_a 
.<iajAaJ.I ^1 J^fl 2)-° J^ 

lj-o| JldaJIj oLjLaaJsl 4_)Loa.j ^jxu_cuG ki3 J 

JaLla ^-Ijl (J J a alL) Ija-j ^a.Llll j ialll ^jj_j < 1 \a 

4_LJa 4_)Loa* J-Va| JA V I_ ojj <jL)Ijl!| JjdaJI ^jLa <J^Ij_Wl 

4jJ1 <^.1 ^*11 _uj^j> JA.I <diljJ 4_)LaG_ uj)j .^1 jVI ^jAa il J>oVI 

Jl jjJI jlHa.1 jLaJl jjl a^II _u/^Vil 


SUCCESS BREEDS SUCCESS (*) 


^ljlL) L«lc 4jua.L 

J V11 Cj^LaLa.! j Jj| jl) j (< aJl^llI 4_ijLLa jl^jll ^alLuaJ 

JJjj .^1 J^l ia_AaJ 4_aJjLaJ.I Cj K G^l 11 <jA_^ J^jLlLa.) (^jJ 

ij J )) :i_auLuaj j <(( Lcl Jl V — *^La_al jVn dul)) :<^.I^ < \ , 1 \ UJ jj> 

d)l uJJi ujj 4_lLl (jxuJ <(JLa_aVL J^*-» (jl ulu CjL)Juj L)J 

((.^1 jVI Jo JjJaJI JaLujj djVLaJI Jo JjJjlII (JLa_aVI 

4jJ1 I jj^LijJ) _a ^Ij^fl Ja_La. £jljl Ci-o.tG_ ujI jLj 

710 j-V L)Laa* Cj 11 ^k u IJ_ uj I JiaG ( J jjLuall ^j-au^uaV) 

^LjljlLujI Jl (J \1 Vill J_uaJ jLj LI La. ^_a J_ua I jnK 

^j-ajJI ol Jj 4 aKj J^fl (JLa_a^fl Jr. J^jJI J!)La. Jo 4l| 6 jlLo 
Jo jldr.| J^- 4lkaLaJ.I d)^J^L jJ^) LLa <^*La2JI ^J^fl 
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( Lfl A J I j-clL-uV 1 (_i X s ^JlII oVL^JI j\\ c J*S A Vi s ^JLLjLIL 

JjlL^G VA-J A-cVI 6 jJu-Ol 2JI iijti-OjLaVI ot_sl£il SjLii^c 

&AA^-tl jjVI (j^Ls ^ . A-cVI 4-LjUI JtlAtw c_a) A-& I 

((4 q Kt 11 <L>U <L-aJI» 6,1 a JjlL Lx-^LL I jju < xjj-kj 

^jl <4 _jaLc j_)A lAjijIs ^A < l^J Jj^-C \ ^I^jlAJI 4 W 11 j_ 

<_>La^. jjA_s dlL^ljLi 4 jJ1 jAjaJI oVl^ jJI ^a^.V j 

jllo s (g A-ll J_Jja1I I A_A ^LcjL*.I A-cA (jA t_i* x^ ^ j . jj^Wl 
AJL^J C- LlIS _cul JjUlLlLj ^jVI ^.T"S. ^Ia AAj JJLLJI (J-JjA 4-ilc 

j^Lc_call jj&j 6 AA 4 II _l*_c 

4julj ^_Al^VI (jAan £_jl> 4asI^11j ol_>L*_1I SjIaV 

.f-I ajJI ^a jlj awo^U ^jIaj J ^JLcuiill .LajJJ ^^jJI 

^LlII jJAJ cl)^ ^ a~vIjJ 1 Jaj)a A AII jl^_CJu_ul £_c 
^jplJI l^J ^iJI 4 jlIIjl 1I Jaj)» x.AI1j O I« a \^H 

oklj^-l ^-11 <L^.L^J ^IlJI jJ^WI aI A£-1 A-iljjUu_u <(JJ \11 
^J^WI CjLjJjI ejJUijjj . L^-jIaj ^_Lc 4]=aLJJ J^.1 ^j-o ilJjlsLJ 

IaSj jl (jjjUTi 11 _ijtlll jl < 4 jl^.jJJ^j VI 4AjlUj 11 I_A3j 

<1~AL~d 1 pi nl^j_t_ul J \\ xViT ^ lc. JcL-oju-u I 4_c_<_u 

^LsJI _ILuall Lukjjij ‘(j^J _1^ 

^ 1 ~S.r> ^j) CjL*_OJl^JsI _Ic ^\_3 lLi _<_u <u IfcVl ^ -9 

. IJAj 4 aKj jlAiVI JJ \ Vn xV» t 

(jj-la ^a^JI ^jjI^IjJI cjL)VjJI ^j-kj 

I j_A (iluu^ 6JJ^_U ^1 ^J-sJJL jJ ^ 

Vjj (Jl 9_ilill Sjcl_cai — jLuaVI (jMt-l £a)jJI 

<JiSlj> J^Ai cdlj -^J _<-uLu-aJI -Ljl_x-aJI Cl-nj 6j _cu^ ^j-c 

^lalJljj .JjlaIL LojIa (JIj Lc (^J_ J Iwlxc^ Jj^jIaII 

(J^aj <cjLijJj^U Iasj ^ Jl\\ ^Uaj ^IlJI cjUI^cVI ^Jl 
^ ^ 0 > " 

( LcjlS lijjfe ^1 ^Wl 4_iLa^. 'I ^jAjl))) !<JSI_j> 

4$^JlLI c-UaLJI J-CJLJ Lo^ LcLcJ ((. I_Jjjj- L^> LaJjJj 

j1aj| 4_j^-c_> V 4_ju jxis_i J-Aj LT^ 1 JaA^. l_^lSjj ^jj J 

IJjlc ^jlA^j ^1 ^c-aLaJ I ^_Ls_S ^_jlo^. 

■ . L^jaL^. 4_jliAcoJI ^Lcj <jIj — 

A \ \ t h « n ^ Jjlj) \ 

. <-JLft-L.TjJ 1 K 'J ^1 j(j_i_aj ■ w 1 ' Jj) \*>*\ II (Y) 

- SjIJAxiMJ - 
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Rockhopperpenguins j.'w^J) -blisu J±> jI 

1 1A c_j-J_i_<jlj krill (jxajjJI 4 _j>I J£. jAaa 

(JacuI ^Jl ^^.llll jjJljJI JjlA> 6^Llc 4^.1_CCLC 

^JlII 6JjlSuJIj 4aK-II uunt 6jl 4 _ojIa 

4_x^»aLjlII 4_>jJj^fl ^jl <^J|jJLc> <j_^Jj .4 jl>Lo^J LajLLjI 

LojIj ac^L ^a5L-s. l^_j| I l.w> I j _ ^-1 

. (^J-^ I (JjlS (J-c Lc Jjla! 

habitat jl ^LL-^ji _<_u jl ^L^.Lc 

^Uklll jl (J _x^ill JsILlj i*lc — I_c 

1 ^T<;Kt — c_a1a!I j wpx^i 11 

J_A S J-cJlJ I LcA . 4_Cj_c_2^c j | 4_c^ 5L^. ^ I (J c^.T Jj J_^ 

1 ^ \ lc. ^>V^c 4 ^ lc. Jj)Vi 11 ^1 JA Ls CjL»_cjl^JsI J-CJ <_UJ 

'j—^ J—liiAJU 

Iasj e.\Jj _ ^lLaJI sLA^llaji cj_ 

C>-LLsJI ^J-C J-SA*JI VI < ILaj_ lL ( J-La Ai CjLijJj^Ll 

(J-c^jJ ^A^.lj^-C j _i£. V •kaA^- (JI_^c ^A 

^Uaj 1 ^ \ IkiT i ^iJI 4_ jjJu-OlIIj 4jljL^_jJI CjI jI^>a1I 4jJjj_CU-C 

. CjLj^Jj*iLl IaAj ^.jjlj^jlII 

^ILxj 4 JU. ^ s Lc^ LcLdi Lla 4_»j^j-ll 4_ Lj**1\j 

j) <££^1 tjiajl —a J-jllI oU^JjVI Jflj jY >» 

Llj^Aj 6j-<-u LkJ I 4 -Ju-oaJ I j I L^jJ I 4_<-^jA J-<-^ IaI I Itl-AJ | 

(^j-x^sLtl L>° oLLuLcjJI ^^aa .^1 jJI (^-1^- ^_x-ilj j \c. 

22 L$ -lc LjjjaJI^ ^ T) j^AaSJI aIaaj I-cAlc 

^^jJI Ia^J ^Lc _cxJI <j| (J\, \\ \ \ 11 

IAjlc ^j-Lc ^I JlJ Ij^T^J 2j —((.jIa^j AjJ-cu (jl-»)) 

4_»Lc^J 4 c-k AAj 4 aL^ _Ju ok 1 ‘1 ~ jJ)kiT 11 

(3-cj .Pleistocene ^*11 mjlujj.ildl j^-ojlJI ^_a jjL Jl) 

OAjJI 4 aL-^| <4 c-k. xA 4_JLc obL^I > s J^Lk. 

4jL^JJI ^^A OAAl j J-OJ^/l ^A jj-(_xxlll O-A-ij <6 ^JlAJ1j 

JljjV < 0 ^' Lfrxc Lc AA£- <^jl^jJI 

. ^Ll^JL 4-caAc L^Uj ^j^I^AjVL 6AA^-c 

lj u5L> ^aJIj ^.Iajj^j 4_s_cL^j (J^jIaII aLLcuI] <J£L> .j> JAj 

AJ 1 „ .~'~tl^oL» :[<blijJI . ■ Alj) 11 Jj_ 

4_x-ojlj 2x3j>* _ l ^ JlJ J* ^ \ Lc .((AJJa Luqj I 

(J-^I^AjVI ^1 LlAj-»_c ^J-ll 1A-A ^A OA^jJI (jjA-ij-i V J 
.((aJJa Jaaj Vi l:ji^l Llj^J j <4aIajI LgI^-cL 

jaJLcJ .R> 4 jlLl Lc aU^j) J!il_ 2y^ <dilA^ 

((4aKjJI 41s>jaLI 4 J_call)) ^ _cul [lAjjJlII 4ajljJI JjlAG 6aIcI 

<4 qKT11 ia_Alj 1^, tic JaL^>JI (Jj^ 1 _ < - u is^Ts Ojl^. 

Q 1 X cT C 1 1 £C_C_CUJ I s £-JLill 4A KiU f lki,jli 
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(*) 


jcUujj I jlX 


AvTs t jg\ Vj& ^3Li\ q^\juA\ 

■ S n A \ t ft ^»\ <. j^cZA\ 


<dl aj .A .M> 


^Lsjl! *!}Lcj LT^ L5^i ^l^*JI |Jj A^^.11 ^ :<^-<-L 

6jjj a-AIL (jjJjLLj V Lc-ij ^J^L-ail I jJ ^Jl^.J A^J 1 

^UUI^l ^ ^c kv^ v ujj^^ 

.^_^l J^_§ ^C-ll 1 

i JjjLsjJI ^Ljl^.^1 (■ Laic jis ^j_o 4_L^ia J j _jL*J j 

j^tal 1 1 6 JjI _call jiauJI 4^^.j ^3- ju ^ 3 c '-° L ^- a (^-k- _cailjUij 


^j£. <£.l_3J ^_a] <^jjl J jJjLili> . L-UJ-<_L I-ca^lH A^judj^ (J-° jsJjd_H ^-Lc ^Jj!j LX$^ L> 


<k^o l "s Me l_£Lo i ~ n L\ 1 a N*\C- <tJ ^>UI j-jI^I ^—dJI (ji 

CjJloII JIjJjJI J-S-J j^-i-OJLi 4_JJ^jJI <2lkU 1 c 1 A ViJ-3 ^ a Vail J 
^j-c CjIjlJj_lLlsJI ^_3 4jI 1 A^ll JLa£. s^\ <^-cLjj _-LullIJ 

<-U-^J»l ^Jl <Jj_11 IjJ^lj (jjjJI dllj I ijt _ * Jy 6j_^c 

U^J . S^laJi_cuJI S Jj-C ^_1^. 6J£.I_ <-<jloJJ 4_1jL^_c 

l_3J- ljj jLiAJl I j_A ^jl £J3jlil Jyj f-G -<-<jlc d^JI ^jl l_3jJLJ 

Ljlc <i— aIju 


natural ^ ■x La-J t ( uL^ jyi) pl—iV^L jjlalll ^ 4_Irwrv 

j ^ jlj_iVI Lc LJLc ,±v, - selection 

^^ dlldjj o-a J& 1 c_jj_c^il 

SLl^. J^l ^_c lclj_i-^)) ^jjj-alVill I j_ a Icj ^jliJI J_i^aJI 

L^jL» 1 ^_j ^1 LajJ^Ls <5 cjjLsliil 6 j-A <£.J_CUJ j A(^j _a_oJ I 

j£.L_aJ Vl <^j-LI ^ 5 -^ cjl &jLLa ^IjLjlLcuI < ^J) is\ § 11 4 

^jl ^I^JI ^ _ 3 4jl1c. <1 _ ca^LjUi 

j| — ^Ll^JI 4jl*J ^_3 J[Ja 1L3 . LcJ^ ^i-Ouail ( jxi_ XJ ^jl j 

.^J U J$ ji- 

tA SjJ&lLa ^jjiUI d^i Mill ‘d^l 

CibjLiXI oljJ I CuaJ^i Anl (j\, ix-Alll 11 

jj _tluj .^j_Aiyj| (jd^luJI 13-& <_(_uljjJ game theory 

Jji_CUJ 4 jLs <a o^lliJI _3LJ-1I d * 1 cj-° Vj_> 4 jI ^_ II 


WHY WE HELP (*) 

1 I Ai j I ^>l=ijl iotLJI (J-^.1 (j-a ^jjjjl jJI ^lj-1-idl ^Laj-i_ull j^J-ll J[>^- (^) 

.70 (_^a <(1996)1 jjjJI <^£^\ <«■"A s\ 11'^ 


J-CJ_cut dilj A^> UJ^I^S-I p..^ xAjJLj <ji _Ju_^. JLkLal 

^_3 J-ojlIJ Loj Jj jiSC jIjI y* ^ ‘^ JLJ Jj ^-wllLj 

t- LU diljj — £^L*_^jiail <J^dl ^IjJ^ 

^-daju-uj Ljlc dlllA)) .SjIjjlII <_S_tdal^lil <Jj^.l 

^_3 CuJ i i oWl 4 3 4 jJ jj I Lc I j_A <((4-3 jlUjJI 6i^J ^LiaII 

(^jJI <J-cL*JI I J_A (jLj-aJ (^^j-^LLI ^_jI _call a Till 

jfA ujl—eAj)* -if^-ll J j> ^LSaJI y 
((. 4 K A hi I 6JJ& 4_i JJLui 6j£.L(_ail j ^j- 0 (jt-» J 

V Luj selfless behavior <jj \% II dj-Ludl 4Jlc1 ^1 

.4» \ 1.UII ‘ (^1^j-ll LajI J ^ , gTn 

j^U-^JJ L^juj Lcj -3 j—call organism JJa .1 j L^UJU 

<^LLaj_cuJlj c_jju_ujl1 I J S^LlJi _call L^_cL cujLsI 




is^"\ ^ I j _Wl JjJjlII ^_3 J-cllI _cl_*_3 

(oI^lIJI) Jj-cu^fl oIj|j < L^j-oxIxjjlcj l^lll 4-cji^. <L<-^lidl 
J 'd*b 6 (JjuJu Jj_cu^fl ^j_c 4_C 

^UJI j xjjjJI jlj^ I ^j-<a jxJ^jJL£. _caJ J tluJI 


^Lu\lvL 


. ^-JujlI I I LJ 11 *\ J | j f. J_j 

reciprocity 4 -JjUjJI <JVI j_ciJI 

Sj^L_llo ljj^j reputation Mill Jl ^1 <Sj JiLII yL 

.(jcjii.VI ddjI 


<-UiaA,1L^ ( jxij i"> j^klJI ^JXllllI JjlXlJ 

£-^L$ LsA^ jds LT^ l>° (btK (J^L> <_j_ 

organisms oLuAxUI ^ cl^ L^m ^ u^f cildl dllas 
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g jin]) a ^-L. ^ LaiLaJJ 

^y& (J.S*i 1 0 \ f-^-oJJ ^j^-G-Y i A. 


i^>\\ 


\ aq\a JaJj C_J —ISjj J)1 J-A <4 w^iA -^ 

(j^jlsJI ^jl uu<itj <dllj ^Jl iaL-oJj . 4 _gj^_yj <^-yj_lL 


^jjIjlj^LII ^LlA*_yj jkill ^j-o <i_mVi J^lAJI I j_a £.\\ \ <—&^juu 

<ljU-OLaJI ^ 3 \'\ Y J jUJ Lu&^l^S ( (<^-Yj 17l uj^L^yVI ) 

^j-g *J_y ^Cl) > ^_i_<-u d)^L y ^ < .< 11 t 11 ^ AjJLJI J xs*> 1 

. LyjLG I jl <LAc. ^L-Ol^_Y ^jl ^j\ G Y ^J_l| lydjuUJ 6dl ^Jv-Jl 

Ajs^LlII d,-s. y 11 Cf"~y ■**»'! 5J_cAji_o jL\ SL 1 

CJj^g^ un .C> £-G CyjjL <«_SLLslXI 4-yL^J -(JjLljlIIj (JXlsLjuJI 

<JLYj-<-uLa. SI^Lwy ^I Cjl yyVy Jj)l^ jJl <L^jjJ x7n tn^ 
^ 1c, jL-£3Jl 3^M ^ £j YyA dLl-GJua-G *J J_^Ji _<_uL < 1 r\ll 


Wj' 

(jd>^0 


FROM ADVERSARY TO ALLY (*) 

aUVjj^)) <JLLo L-Aj| <<_ I6j-^ Jj_(N) 

.<LU1I 4 ^ Q a ^ 1 1 4juJul^ 



- OJ>U - 

YAaxWw IV.Uonn^V, 

J-^ ^-Xjc\j^. cAuA^\^ A-ld*l\ ^ \c~. ^Vs t »A 

. j^VTyW <\j>a\ \ > /-\a^\ ^_yj_i_u'i\ ^lL. ‘CyV~S-y\ jAA^ Aaj^CiaW \^Aja\liAyA\ 


j^LaJ ^j-° l£-^ 


t—ilrw ^gJI 1 yW <_>1 JjJI J 


^1 ,^-lj^l LililAJI (jA : <jxAj^l Sjill SL-^JI 
J^.1 ^ ^1 jj^> j cj _«-uJ ilpJU Eomo ^pkm ^Vx\\ 

^LLlLI ^tjj_o <Lx-Alj| L^j| — ^l Jl 

jjuLjJL jj-s_Jill ^j_o JL^ .^Ll^JI j_ls 

^Jllj jJuJujj . j jU\ 6^i 1G 6J-Jj I TjjIajlLI ^jjjJsuJI 

LoS <JLiJI jJi I j-A <jl (^-aujj dilj u-u—<-u (jl ^Jl 

\ 11 1 \ Aa y £>j£-\ _ ujlA ^j| jSjjp 

. IyI yVy a nl L>J-!l^. (J3^» Jj^La^ 1 aA> yI <^_t-Alil ^_S 

W^iia. ^JJ jot (ju> 

Loj\c <1987 j*Lc ^Jl 6j-o (jjIjljLILj _oLojLaI 

^j. h ^Ll^.^1 ^Ae .j cjI _ u-ALjJI [Ac. cj! _ < _ JLLa cA& 

^jAxj £_^JULa ^S CyjlS LoLly Cy J_ A . LjljljlS <_a_oLa. 

<j3jLLo <c_J l^fl 6jjl OJ^Ij < YIK 11 _cjJI 

Prisoner’s ( \j\^ Mill 3_LuijLa cjLjLil <_ 

(jjUlJI d— jjI IJLL £ j) j JS tlu jc_i-A jj ^ ill <Dilemma 

:^L Lo^ ^ 1 * 11 ^j ^j .<Jj^klJI Idua.j-^Jl f-1 Ac. 

^j~y *nll <L*^kc £/ .xVt (jA y^II ^ <j| JjlAJy 

^LsJI ^.CJ-ll cji^aJi_ <_oj j .<Lojj^. ^ic 1 j_oG I_ 

<LSAi-<a ^Jl J-t«a^ jJI -Ujj_ uj ^ yj 6*Aa* 1 ^ J^a.1 j 

< llLol a^yi ^1111 j j^a.VI ^ _Lc 1 oA ,\^w I <_Y-LaGl Ijl : I_^ % c\ 


6j^a.lJ <Ju_u J_^2; 


incriminator ^JUl 

t^ 1 ^ < **» ^1 i S~\ I I ,_\^ 0 1 I ^J i s~\ Y 1 A Y Y Y / L«s 0 0 

J y Lo^J-a.1 u 1 S y y jaJj LojljjLslj 13^ .CjI^ju-u 

I jl lA^ _<-« 6J-L _caJL k AkAs <a^a. Lq^Juy 

^_lc l X&Ia (JS J_Y l _^j| 

. cj!j)\ m ^ aajl 1 L> 

(g\ u_SjJLJ V <6jdi. ^ic 1 x\^ \x\ J-2iG-cul c_u-COJJ 

Lkj, 



> ^ A . T_x31 * Y y _<-u <^Ji^_uu I J I La l .o ^ \ .o 
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S j—JjiLXI 4 -JjLlUL 


1 s 




c jLxa LiAJl <LoS& dJj Lr lc j_All Jl_III j . direct reciprocity 

(g ^AjaLaAJI dx.1 CjjA I jLa .^LajJI 

4j)^y3 I Ja ^ Jl-vji _<_u_i Jj-u 4dLa < La 4_cu_ij_a_i 6j_ ujIjlc 

cj£ l\Li .^jdl j 4j J_^C J ic ZjJ-LAAJ IjJJLj AjJI 

<0^-* ^jdl ^_2 4j^Laj d-X I 4^jl_uuu j <_u < llajkx a 

6J-Aj .£-jLx_1I ^jIjUAJI ^5 jjlUJL dU Jj ^.dll ^_ jlxxj 

SjALcixa CjLcLxx ^_S jii \X~s ^Ladll pL-gal x^ia ^j_a (jAxaLftAJl 

^JajLL 1 jJ-&j j_3 lj Ixa^j roost ' <j ^ ' •> (j-ll 


O^-kl daj .j^xVLi dxJjJI ^juuijj _ ujj 4x. jaxll gd tAcI 

j_A ^jiijLaUAJI (^LaA (^\ ^SdG ^jiuLaL lAJI ^jl oLcul^jJI 

^dJI La di^j <5 xLJI odjI ^_a l_Ad£.l ljj (^jJI 

£_x.^11 dh 0 - 3 ^L*-La <LxLxj 4_cuAj ^,A Anil (jIiLaAJI ^LlS J_xj 
.<Jjla^. 4jJI Jj_i ^jLcu Cj-2 J ^j-2 <SdcL_u ^dJI (jIiLftAJl <j| 

jJb 6jLJ ^Jk^l SjAxll 5-U_^_ ljjL^JI Ijjl^U^a Jxx. I_a j\^ 

.6^)_ujLlLI 4jJjLliJI Ja 4 a 1~ A a |_cl^ j| dllxA <jl J^~ _JuAII 

(J^J a ViC j ^ 1 ^ <jJ tit-for-tat Sd-xl^ 4 ^ Al^IL-uLa 

^U^-u JlJ I 4 \x Cs I^j>_xjj! (JLxJJ cdx_cuil da ilxx 

fA$-ca^lla ^Ij ^^Au I-$-Gj 

evolution <L^aL_aU j^bli jJljJI ^ Log iV> all 

jc_o_cuj 6j_ddo iJjLd 4 jl^jljI Jl _cul j — of forgiveness 

ik^. ^yc ^_i-A IjljlI L 

Cj-2j Cj J <6j_lLLlU 4jJjLulJI ^Jl 4_al a Ail 

oL^-WI J-& l_^V 1 6J—c ^_La .^jjLsljJI jj— klJ (^j-^-l cjI—-J l 

Jj cuU ^jl i 4 i a iA 11 ^dlc JjlS Ja 6j(J c n il I 

CiUjjjLu-cJI 

. JII^^ 11 CjLJVI 6J-A Ja jl ^_a L&J) a 

^Laj-a JjijLxlJI J-^-i 4 jljIj 4_L_t_aj 4 _oj 

J I ^-A — CjLcLa-^Jl 4-cLa--^. 

pLSlLjVI Ci iC J 4 jJ 1 — La 4_cLa-2^ aVi i J-^- 

4^ji _tli ^ .Laj^VI jl) ^1 .spatial selection 

^_a I d*VAj < 1 i.Aa i \ 6dcl_caLa ia i ^4 jl£.L ajL^iJ 

^j-ijJI _dli J\ a i ^jLsdiil L>° 4X.ja^s. a 

Jj^jd I J?L &j <j)a n^jl 1 ^ a i Ci Icj) a ^ a 6d£. Lial I Jj a,J a i 

^Lalj^n 4, ilac L-AjI J .(j^j^LatlaiLlI (jxLaLuJI ^_a 

(l jja All LMd • organisms oLuAxltl Lu-ojI ^ ^Idil 

j 




j\ I CiLaJjJ^fl ^j_a jXJ^jLi CiL>JLxll 1 
Cxkj\\ . at a cost to themselves Lftjj dU j JaaI 

^ j-i i Cj Li j LljlL 1 CiLaJ^jl jljLJLa^UI 6 j \ a 11 dAG <4 a nVi 


Natural Defection (*) 


_ 01 .n < i L-u I _ 

(o-^j) ui 1 ^ v 

o-»j-aJI & ^ Mill 4 _Ldat_a di dsd jLaXI 4 _»ijidj <Lajlda 

jy <<ill jluaG—Jj 4^1 . 4 jLLiKll jjlxj jajx L5 _a 

I jlaAl I jl L_a ^Jx La^-atSL^I .i ait'i . 4 _ajol-Sdjl ^ ^ j_aQll 
4 -ajj^JG eiljjx^lj jjl—suMJI jl JdxaL-^ ALaxllj jjl_JuJI 
x ^.1 V JjGajj .[^-j-u‘i\ ^ 

^jJI - ^- 5 KUI jl—GJLa t L^-JI 4 ^-^jXI 4 _a^jJI oLJl j-A 5 fl 
.jjLsuJI ^ax jii - JtAaVI jXI Gdl j 


^LUI j^i A< Ml 



(LxoL^a ^iuj 

A 

Jaulu ol Jsjut ^-Jjl 

ajxl^ (jxuj 4duj 

jxu 1 Yu <i 

rf 

^ j 

l 

i <i Ol JJ-uJ di^d 

Jajjj Cliju «l dMj 

5x^1^ Jajjj tLluj 

Jajjj ol Ju <1 2~»j1 

’H 


wIaI _tlu (jl 1 \ \\ a I < Cl) Li J Lai 1 6J-A jl_AjLij . (jdul (jG i'y.An 

^j-«i j(J)kTi ^_Aj Cil S_aI^Jsl 6dA ^_a jl J a^l CiL-Gil Jl cul 

oljl^ JiU. <>o (jjU^iUI Sj^aJI JIj ^La^ ^1 

<4jljj_<_uL^JI SlAL^dl (J^LA dh°j .decline j-GJI Ja 

dljJ-aaJl ^JLJljlLJI ^LaljVI Jxa cJi-LuJI 1 ^ a \ 4jJ 1 Ijjd^. 

.^jG^Lxxa Ja ^2y-L9l JL ^ LO '^ i^\ 

d*_ij i (jGjLaG-a^Ll 1^ (jGjl XA a 11 ^jlj) xnC ^-Jj^JLi lj|j_i JaI 
dljl nnm GjJ jrLijL Jjij^jLaJI jaun\m SIjLlII Ja A1jXi- 

4, inl^p_ ljj 1 ejJLiJI ^_a ^jlaj 4-ijjJI ClGlAj .4 jJIjJI iljxJI ^_a 

. LfLL^jdljlcul ^t-ijJ J*^ a i GjI^-dlsJI ol^akll (jl ^_a ( l^JLil 

JALa 41 ila JIjl^I J^LA Gl kd^.j AlAL^dl JjJuJaj 


AIjLlII Ja 4_1jx>- (JS _a Jj^jjljULi V 4X-Lax»Jl £_i-a^x 

4juxjdl^j _ jljj I Slxa Cij^-k i JlSL>° ^_*d <^G d)-4J 

jljjl Jj|j)xn^a i dllj J-3LJJ JjijLGJLs Jj^jiC^LII IJjui_ ljj !6J-idx 

j . [tit for tat S j-^,1 5 j-^.1 j] jj j—j Ijjj ^ aj^A 


. jj*^ Lat.il 1 L^jlIc ja\^ i Cil*-ajLX-a 1 4 Xj_<_uj J_^Ai ^juJGJI 
1 ja dyJ-ll dlj_a^fl J\a AjjLAaJI jjfrWd 4_JVI 6J.Aj 
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L^_o I doo ^jl d _^ao ^oJI 4_eo^ldJI 4oJVI 6d-Aj .lai_2 d_ zxl J 

JdJ g rou P selection ^jlx£ HU Li e _2 jju .^LaIJI 

4olo^ ^^-2 j ^dll <4 _ coil <d-* *jjl d> ^Jl 4oJVI Ad _ A dJljdl 

<luS)) TYve, \3e < cew\ oY Mm ((qN—>. tL^j\ » 1871 ^le 

_eo-a Loold I JoLa ...^j-ijJ) A xAe^fl d_a j \7\ 11 ^_oio 

T ui jJL^il ^A\L 1^A> d I ^ l xAa \ \ AdeLco l 

Id-Aj Jo Lull I j\lA» a ^_le dp is ~ i\\a \ ui 

^j£~ A j2j dlld d-*_> A A Ac. £-2 Id dij ((• I )» i ik> A sVil 

<-M dl-o ^LsilJI -coo ^jl d^-°^ ^Llll^fl ^jl Aj^-2 

4u^.d-aoJI xdl_ Id £_aj 4r, 1 n ^ 11 4 \ A ^\VI £j. sail ^ _< < * ^ ~ 

^j \"\L £_a 1 \a _col ^IlJI <oll \ xALjJI 


del 


°^d> 


4Ad 


11 dd^l J 


<jd^ .j> LaIju^j oLculjj dj. ■ W J djLaojoVI j-jju 

LaIj^. 1 JdO-cxca J\ a Vi ij x [tUlil ^jjlH _cu^o-ol Leu La dfl X a <j-°] 

Cj llj LlO-a^U I Ad Llco do 2 xxV\ x ^ dj liSj La 4_*_a L^. d-°] <^ I jj-a .A> 

^-2 Lai .-LOLLOP AdJu^- CileLa^. ^_2 Cxal .^oJI AjO-a^JI ^_2 

^j-a ^jxi^JlII ^ 1* 2 xd^LjLlO-aiLllj olijLsOil d-° Jo^o CitcLa^. 

.oL jL atlilI <~Aa*^ xdlld 

1 jjW\I _ clLlLI 4 \q s j\ll oLJVI ^d^.1 Jjl!Ij 

<jf IjJsL^ jl <4 jl1jl^. 4 I is*> (S3^ LjjLsjJLs (jlajLA 

** d 

^ddj A _IUJI 6j_A ^4j .kin selection j& 1\ (j jj j—o 


u>°- 


X»Ujl> 


VJ 


UVI dUjI ^jUV O 1 


i-a ( )I ^i ^-IaLjVI did ^jl ^k>| (_5^' 

j I ^j-a Q lej) a ^ a 4_idj-DI CjI Ijl^JI ^j_a <6ddAjLa 

4£!j-dj j^jVun^ ^jxlsLjlL) < I d5vAj . L^K ^-11J 

<4^j-J<jJI 6d-A 1 x <i ^_S jMJ La_xS dii^j-clJI 

^^ j-tJll LjUlJI JLaC^I ^-UJ» ^jla x^l (J^jLslIj La-^jI 

. I Cj l^Lx^lla 


^,u% ^_le JjijLsljJI ^jlJI 11 CjLlIVI ^j-jjaj 

4, \xn^.jJI J_a^j| ^Jl Lu-a^fl £y& <CjIju-oJUlII 

CjL>j 5L11 j Cj l\ ^ 11 <CjVL^JI jAa^ 

S^dJI <LldJI dJLa ^jjLxjJI ^j| Jju-Iu 4jJj_a_ laJI &d-Aj 


dllA <dild ^Jl 4_ sL-AI aIjl^JI jj _LuJ 4_*_sldJI 

L J^_du Cul^ ^jLjlaJI CiljJLiCi dI d^^ 4-C.j)aa 

^ju-aJI a ‘**< 1^^ d^ ^ ^ <7« 11 1 4x.^a_^_a L^_j| ! 1 ^ \ 4jLaJL^—a 

4_>La.-%. ^j£. 6j x^HJl ) ^^jJlII 4_julLljJI dj^JI dex I jjklJI 

£>> tA d 4 ^ 4 ' A! (U — l - u & 

Ctrwbl ^lll CjLjIaLII (j-° 6dA*_a 4_Sj)3 x^>a ^(^1^.1 ^_lc jdLa 

(—3_tt t\\ xmj <CjLLlJl^JsI jv^ ^ (SJ .lAe^J ^Jl 

laj .^JIaJI llj|jLiJi| <4lsLCiJ <clxuj ^^.jlixJI ^LcAdJI 
^-ilj {^3 • J-^*JL» 4jJjkjJI 4 a-x xAll (JLoC.^1 <slA 

Id) <j2L^_a — I_ \^LsLJ ^ _A J—_dajJI (jLs >.vi 

.supercooperators jLxla < 

^jjj-a^xJI (j^LxjJI CjI _Jl dijd^> j\ AcVIj d-A.^1 _aj 

<j_duuJI (^JJI La !j_A (Jlj_colli <4_K 4_ sjulLJI ^ _llle 

^j-a 6del cu-all l a idij _ ca^AJI 4^.j ^Je 

^jJJlII ^jj-adi-i j_cujJli <dlld (£j\ cdLupaJull 

Idxa Idlij col <(£j —cx^fl Cj lijlAdl ( j a ^| ( j-a j—I 

ONE FOR ALL (*) 


a_cAiO dlj_ 2^1 

4jLsLJ dd dlji^fl d-~x I ^jl xld^Aj . jX^-jl\ X a 

Jlj_i V <^Li^-a 4j c-U^i 6 deLco-a 1 6 j_cuLca 4jLiL^JiVI 

Jj^Latlll L^-a-colioo ^lll oljjLaJI dllo j \cojol dj-ill Id-A 

^ ^LpxVI ^le 4ole La Id_Aj .recipients ^41^11 

6 ^j-a 3^^ iS 1 ^—^ <^^^111^ .S .B .J> dO- C<JL *-H 

d^l JLL^ ^-^-11 (^-11 ^ ^j-cu)> :4J^lilijl» 

loo I 4 -SjlL^. ^1 IjJuJo-a (((^L^^aC. t Lu I d-° 4_uLaj j I d-° 

< Llj ( j-aldJI DNA IddJI dh° ‘till 50 Ljud^.| ^_a *> _colilj 

• d 4 j-^LlII lluLa^-ae e- Lju I ^_a 1 \a <1x11 ^_2 12.5 ^x-coldlj 1 a\ n 

^_A ^-Jjdll (^jd ^ liljl 4iU CjljJLiCi ojl_uo. d' d xAll dll) 

• d^xLJI d^ J_J5L11 Cv11XA di I 40 I d_ 6 d a 4_a^_a 

4jd5La CjI _clsLla ^lj^.| d^l _xlu ^j^^Ladj 

^.^j^dll (^jd lilcsl 4_ijlllJ 4 jlcoLco^I CjI wALjJI 
UdLuJI dd^*-*-^ dd 4 ^ d~^^ 4_s_iljJI 4 jJVI La| 

d^ La Lai > illixl ^_ill indirect reciprocity S j—tlbll j— 

J_a old-ill ^_ 2 l_di_cujJ di l 12 l\ ^2-11 O_^Ldl ^_JdLilll 

dlj-2^1 d^.1 dd ^ 1 o_ «-^Ljl 1 I joe oljl All ^j- 2-2 .<dJJ-a^Ji_co> 

^LL-cII djiJI <*_a co IdLlH col d^“l -xu-o 

d^d^^^ Adel cuLa 4_S_a co ^-Jdl ^1 ^VlJ . 6 del_coil 

edjlsJI ^^-2 jX^_codj| di <4 jl*_x-^ lolijl dj)^ 

. Hjoco 1 2 l> 9 . \ a d ^ Ladle ^LjJlII d-° Ade Leo-all ^2 111 I 

d -2 x ((^d^-ls >, ~ y« I d I did ^ I)) 4 \ 1 2 e d-° ^ do x I d ^ Aj 

.((^^la dLxo-co joxl l^-coj dlj^-la dl ^.1 _co)) djl^^ll d ^- 1 

dl d^-^ xOlLLJI dJl^llI (JxuljI _col ^>0 < JLill J-u_co ^ l« 2 

d-^ ^jouljLcoI ^ 2 lVn ^iJI Oldoll o-iljJI d-° _col d * 1 i 

d-aj — 4_c^ldJI l^l» axii ^4julLs 4-*_a_co L^J ) Lil*JI ^iljJI 

xiUl cxjul) — L^_codl x a\Ul*\l 4 \ d / d>l ^_le (J > 

.4ojj-a L^l-a Lr le I ^cA d"° 4_)Jt_ao ^j-&3 cdd-Ad-*-^ L^l^f 
d-^ selfless 2 ji j-ii. JLoeL ^1 oil) dl^ 2 }L 1 d^f < Ij 

jolAl Adel_co-a J^-l d^ C> ujL i3 ^L*-ll ^cJLcoJI d"° doji I J^xl 
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d—Ik Lo_i J^l^. c ^_od_i t Q 1 L> 11 

jaJLsJI eJjjLk-a £-C <^ *.A1 j <LuUl 

I jl-3 .eJj_ dill <^JL^JI ^LlLI -U Till ^J-O — <1 _ UULJlLJI 

4_iLo^J JIaIj Lo j\c |^kjlxILs V | ^J| (jjk jLxJlII 

Jjlj_o ^lc. ^^JL (J__alk jl LJ > c \*\Q <<£.1_(Jail Cjl*^lloll 

SiajLaJI <AjJI 

J^I (j-d 

4 1 , ,<h ,, .~<o , , \qq .<K J-oVl dlsj Jk^JI j , xn^l 

Jfl » x\ j-°] _^t\\l\x> .M> L&jLs ^kJI h. _cujsJJ ^jjLdJI 

J>oIjjl 1I (j-a j-ij*JI [Llj 11 l> 11 *Ll^.iM j\ 1 « I <(clk^C ( jx^Lo» 

olc.1 ijf^jj^L^ Ijkjii ji ^Jl ^LJI £-_2 _u ^dJI 

^-U^l j .public goods games 3 _o1jl 1| ^dL-^JJ oL-ijLxa 

ALL FOR ONE (*) 


jLa-JiVI lS"^ ^ (3US^ J^UI Jaju :j^*JI j a^ Jfl k 

.(2) (jLbjj-uJI udi^adJ 4j-oLiJI LftjLaLxikjl j\HVi Lj^Lk .(A) 4jJjLJjfr1 ^Jl 
4 _uL»Ll 1I dlSUI (jxLijlujj .(3) L&ijUu-o £lukjl ^ olkl j^Lxlj 

.(4) 1 (pel jjJ d >c.l -V\^VI LpJL^uxi I jSL&j Lusju L^ugJU »,4H n 


jxifc j tti dl jljkl Si jli .<JL.gu.u-lI jl Sj-CuLlII jjl£. 3jJjLlL!I 

^_J jJ <£.-<_Uj I ^^JLS-OJJ — 6JJ)W\Q 4 Jl 1 jX^_ijJ jJI jjJj^jJI 

CjLoj1»-U JUj jc-o-<_UJ ^^kJI — j-kiAjJI j\g aA3I.iI pLo-<_ul 

6j-diLil ^kJ-cul jljil ^ 

LaIjIIjI jaI .dh 0 ^_lc ^j_oxiiil 

^I LjulIc — I jlij I jLc d)- 0 - 1 

cjLcuI^j c\\ \ s S& j . LJ4 jl£.Lo 1^.VI _tlJI Ik_culkl 

(S ' (j—° ^ OJjS^d CJ 1 

_call ^ 1c. Luj^. jLalcVLi dl_I jJ <Jk_s J-2^ <^j_Lu J_i j_oj 

6j n^.11] <d)J_ ljjj jk_A ,R> 4 _»_cL^. ^_J L5 lko^j 

Ikjjjj <Sj_lL ^1 ^JLc ^_3 ^jxlsIjlLII 4 nljlcul 

4», w^ill {jL. 4_u_aklkk kjJLO Luj^. C.Y \a ^1 




j j-JjJlI I CjlkjdLoj ^_S 

.JjJjjII <1j-LL 


>1jU .X.dl 

Jl <icbdl 


j^Uk ^Jl Sj-llLlLI jjl£. 4jJjLlL1Ij <jlUI -jj 

^ \*\k 11 IHjlLIU ^_cuL_ui l 5^JI _ < - u 

(_s^-<-u <^lltl jjJu j ^jLcuj^I ^LujluI as a species 

lJLi^I ^J|j «. ^ \*sk 11 <jlL>L^J 1 dllk _<_ak ^J| ^Ll^j 

I^IslJJ .<kl^_cuj (.^j^JI jl_^kl (J^-l (^y& L»_c (J_asJJ (J^J_U 

jJju V i IJ-A ^jJj ^yz ^jLs <<jJLiJI 4 juljljJI Cj^L^-oII 

^y~sJU >j . olj n CjL>jLaII J £jk < L-OljI LjlAj . kj \ 

k/jkl ij^£^ I ^ 1c. ^jkkk ^_kJI <JLJjljlkJI 0*^1 A Axil 

^j .public goods games 3_alx ^c-JL-^ua ob jLlo ^_<_uk 

4-cj^^>.11 jjj jjL^k <_uj <jlUVI I j-A 

Jjjl (^kjp J-^-l (J^ ^5^ I j| 

IdJ .^LsikV ^ _II jx^Lsik ^ defection ^_jlij 

smart J^kjLsikj ^jl jjjl (^kkl 

jljj <£.j-o^JI J^S JS ^jl <K—Jkilj . I^kjlsilj Vl 

. l-3lkV I ^ ^k\ s ^Jj l * \\ I Jju Lc I j < jklLi 

Ldlj^xil <b^Ji_cu^il^JI <_cLsJI jJL-iJ.1 jjjlkji_cu ^_Sj 

<joJI ^Jlc 4_^^c] Tragedy of the Commons ^1 jaJI SLu/Uu 

^-sj-o 4-cj^ < oj [1968 ^Lc <^jjjl_A .g> j--iji 

^X-jJLi L^klklj) i^k 1 ^t_o_<-ukj ^CjJI ^ *-^Ij I jX-culikk 4 ji _Julil 

<_iL^k l^ki cJijjik l^ki ^-o I_dill c_j_ (JjlsJI ^L^JI 


(2012) 12/11 f^\ 
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jju-Vju Lo I j Llil oL^jI 33 *oaLc3j3 L *> 

US_cjjlo ^L*_a dlllA ^jLj ^UlLsVI Jl ( jxiI _ill 3' ^_ll 


3 ^ LflJ -^t*-ll jJL^JI 3 -^' (j"° 


o 1 ^ ^ ^ 1 


f* 


. veil 


) ^jlS I a \ \ C- LjS ^lS I 1 lS*i s I 

<-31 ^-2 ( JXUL 1 J ^Lll ^-lc LJ^- 


^jLI^-<3 ^-1 JC-O. 

dsllS LoJjlC jJljlXjIj — 

3j)l^ L LaI^-^I 4_l3^j cjJSi j-s^ . dL^JJ ^j-1^ ^ ^ 1 > o * < < 

3tJL-^ Ajla _<31 Ilgj&I ^ 1c IjlKll ^_S (J_o,lS jjla 4_*_oL^ ^_s 

jX^llj 3j!jJL-lijU IjllS Lajlc g-lA. a<< jjiSl IjllS ^xiLllI 3' (jr\J 1 

.<JlsIj 3J 3j JL -3i2a-_> 

^^Ull Lodlc ^-Jl» JS jLlcVI J3.jl J-olj3l -&J 

3iL^ju_ul 3 j 13 ijjiLsJli .3131 3iL^i_<3 3 ^ 

-U£- ^J^lil jl*-!l 3^l-£l_3 ^y> JS Ijjlli -La- lmjIaj ^Jij-cuI 

.<3L*_S ^2<S3 j3">a o Ij^LsJ 3^_<_u£”jLl- ^jIjJl^. 

LjljIjJl^. ^.1 J1“\x x iI JjLlo Lj3jHa<<1 i IlS iijljjj 

JjL^j oil_ cjj JS-2 ^L*-!! 3 J--3_ juj I 3-° J3UI ^-lc ^^lAM-C 

. 1 J_3j c—uL^l^-S Jjlil ^ ljlj-31 ^jAlSVt 

evolutionary simulations <Ujj^n-UI CiUSL3U j_a _J3j 

OaIjI- 2 o' 4\9-L' Cy^ - 6 oA>9* L5^ J ^ * n ^ 3i^*"^ o' ltH 

^JL^.J . <JLJJ L*l^f 4_» L$_A I J U3 I £C_<_<jlS 1 ^_AJ LsuJ I £“ 3a3 I ^J-O 

ollj LojI j jjal altruistic spirit 3 —j^1 jJjj ^Vl 
CjI^jJlSj .<JlS^L 1.^I Llalj_Al (_JJIjl L ^Jl JjlaIj ‘ l ^ A n 
^j_0 <_S^Lllo CjI^JlS ^_a <JLJ^-0 ^jJ _Si ^jijLsil^Ulj JjjLslJI 

jaJsuJI OLlIHj An \ 11 j2_j^LjJI ^j_o <1ju_oJIj 6Jjl^JI oI^jl^>JI 

6J-A ^_a — J A n ^ 11 jjujJUz — .4_Jlllj <Ju_ulju_aJI 

3' ^* s ^ a^I^JI 3-° cl>^s3 -o^ 

jlS^fl Cj^S _Jill L*-a (J-oJlIL ciljj iJ- a-sIlSI (J-aJLJ 

<Li <_ujJ I cj L»^) LI I ^ L*J I L^- I 

IjJ^l-Li 3' ^_(_u l w nil ^ \ \ A^-i (_u-vjj I J_A .eOJ^JI I J_A 

qLoj)_Lx-II 4jlo_A| ^Jl <1_sL-lal <6j_ lLLlII jJlC 4_>^jJl 1L Lie 

\lcj _‘-‘J-ll c^l 3^0^-^^-^^ oLL»l ^£-3 i»_o_tjjJlj 

l> Ulo lj)la -n. J J_cl^»JI 6J-A CjI^JjS Ij-1a1 


l A A ^ I 


jJL^ll CjL^L_o ^_jua_~v ^.1 CjVL^-c 3^ _JjLxIlo 




lT 


iiL 


a-v I 


Jj 3 ^_»Mj <jlj _(_u <Lo^_o :<-oLsJI 

.<£-^_<_u_> < aL ull liaS^S 


- sjiyi-uMJ - 

Five Rules for the Evolution of Cooperation. Martin A. Nowak in Science, Vol. 314, 
pages 1560-1563; December 8, 2006. 

Super Cooperators: Altruism, Evolution, and Why We Need Each Other to Succeed. 
Martin A. Nowak, with Roger Highfield. Free Press, 2012. 


Scientific American , July 2012 



lljLlI JjJi _Jlil ^-1^- lj)I-oCj 40 ^.tc3f JS 3 j1^UI 

6JJ& ^ J-zOL-ul 3 I 1 11 3IS L^-A-Sj C_JJ-ojLcJI j^jia 3C, 

3sj . 6^)iaji _a_ajl1 I iZ.i-^1 ^-ilij^fl ^ll-^ C-5^ _ L^JJ J^llJI 

6 -° u^ x }. s o' j' c - 3' o^o'—^*1 t^l ^09" 

.lljLlI 6 j_a 3j3la-^> SljLlI 3-° 5J>^- <JS ^ 

JOJ^ 120 j—J^c ^aI^I OaJl^-j I jU 

j\c- 3^^111 j^jlj ^ Liol till 3o^ ^^_3 a-oJI 

(Jjal ^-AjJ 313 lllj < Jjll 3-0 ^Lil U dJj 

JS j A u \ A 1 11 A A n till J> A^> W n jVw^w 120 3 -° 

.6j^Aa J-2a.lj 

ciljj llil Jl^l LJLc 3 j>' a< i 34 ^iUI 31 

^_S CjLsill^.1 33-11-31 jls <Cjljj(J-A jX^ljLca3j 

.^ll^cJI ^1 Lo ^Jl jc_3l ^1 3^ 3-o ^S^^L-u 

I jllS 3 j\c 3 jj^. jiS 1 IjllS 3 ^^ ^Ul 3 ' 3 jL ^ ^ 1 02 ^j jls 
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Jflajallat 

abloom 


12/11 ^jbaxJI 28 alaJ.1 

2012 jxaj^uj /j 


f^\ 


Otddl 


* A 



IjU 




<ld <Cld V^S ^.t.d qC. a ~^V\ cAjlA\ q\ ft\c~. 

# ** 

. ^\ >V» ^dTCs ‘.Aid ^\ jvC- A A . ^-v\\ V^\ jVj^. 'jjuG cHlA\ 


C^jin < q^ald .D> 


phloem &[ ^ I ^_a ^<_>jj*\ <j>j g ^ ^ oUj_13 J_«-uj-ij 

^oLiU ^ 3 ^ <_uJI ^ i_ojl 11 ^JVr* ^1 ^ ULaLJl 

j) *\\\ L» ^I 3- 0 < \\a\ Loj 3 ^K i .iilI 14/^^L* i jju j 

.jLfcjVI Ij-yllj 

(£ J C> J l3 (J_o \ \ 3 Q dljJ call I J_A 344 4 d— 

^iJI [Ldllkal <Jt_aL^. ^_S iiLc] 

Lc S^LlLJI ^LuuUI dil^LdliVI ^x^_S _ cujlJjJI l^-aLdAl 

. 1 \ 1 ^ * d4_ jLJI ijfr-* Laj djLLjJI ^ cj Ij _3«^v 11 £)\-» 

\li^s_l-U^S. l 15s ^ 1c. I X \J I_ ULLA l _V-%. I 3^J d_iJ 

<lJI j) 13 V dJjJl^JI ^Ju 31 ' d3j . LgJ 

djLiL3 (^-1^ jl <ljl3JI pots I ^^3 

1 jJa LaLJ 1 dJ I J ll ^^3 I j ja n 1 g V\ 1 j < < L>3° 

•3^-° 4 < J-J^JI 4 : I— f\ x l A j 3j 1 J IvJ l 

f—ell j3 j-al^JI C^ J> 

^ dxoli ^j-c 3 S 1 Ij . jxla LoiaJl 

^ULakJI d^s-^jj 3^ 3 jJ1^ 

^j^jlji <lsl_i_u^j 11 ^xjj * 3 ^ 3 . '* A 3 j^i^ 

_caU Lo-c ^ 3 ^ 43 JL 4 I 3 jd\ 

j-aLi dl^Jl^JI 3ll4 .£/_ijdli-oJl 3^ Lo 3 

cdUJ (dul^ ^JsLaLJI 3 I _^3-^ L°-° <»—6L^3 _cuL 

3b *44MI 3j j —^ c4i ^34^' 3-° ^*4^ ^—^b 


WHAT A 
PLANT 
KNOWS 

(j 

MA 


<13 dA jloA CU^CWXcLp^WXcL^Om \3^\Ti^^.) 

4^ 3 ^^ 3 ' ^ ^^i 33 UI <jJUj3ljl2j ioI_ 

dj^ll) JII^^ djl j 6 j \> p 1 _uljLi 3 ldsj I ^13j V 4 =» ^-1 d_i I 

\ljN in^ 3 c ^JjJlIIj . <jJLo 1 lJ 1 l^-sj_o I jljlol ^-k- d ^33 
. Liljjl dliloJ V 1^31 [3jJl-4k _3j J*N a Vi 1 <1JjJlLI] 

<chlorophyll J—lijjj-lSJl ^1 ^133 IglV jxAl dj_cuJ 

^t_o_x_aJ ld<J <<-i_ ljjlo_3jJ 1 <^iyi jH (^41 ^Lu-oJl ^_Aj 

<JlLolC ja£. 3d^ cu^ I j _ <_u ^Jl f. j x^ll 3_i3-233 djl^Llil 

3113 <13JI 6 dAj .photosynthesis e-uSjjJI 

3-k3 < Lp3 j .parasitic ^ li4h djL3 1^3) . 1^31 jL^ 3 _o 

Uj jj-i ^dxil jl^j-^333j t o 

.t^ju-iuU djLiU ^ 4^-41 j 4 ~ 4 ' ^ 3^)3 j-^- 3 ^ 4 ° 3 ^ b -1 

f< 1 ^ ih>^ dJ^ku-ldj 14 31 <3lAJ-o \l^i_»_u^ 3 1 Lo J 

3_olIj . 1 <13 <_i 1 6 ^) \ljN t.n^A\ j 3x33 

4^3 ^13 _ 41 ^4 ^d shoots °4Un < <iVI 

jJIa I j\x x^> dodder (Y) lS3^Jj -^3 3 ^^ ^d-^d^JI 

^llxj <_C^J I_aj 1 J 1 dJ l Jj—a^a .^1 

o^jjj fj—i*j oI_>jLj ><L2 


a L 


WHAT A PLANT SMELLS (») 

1 VAa 1^1 jjjLJ ^lllll tjc. L_S jjusx Ij <Jtil) 6j-4 j-did 

NN\\aX a,?\^.u\VvUQ^?,\ o^\y=d\ ^\ ^\^X\ 3 a 1A\ -.aUA\ 
dlljj <(jdl3j^Ld .D> lJlJ 3 AFxeXdGiUxdeloWxe^u^s 
.(jjj^lj/ dddiAua ^_o ^ \ < n n1L> 

<(jin j-oLd ,D>J (2012) (^) jjdlll ^jA^. 

=j1 (') 

^ . AjJ-dUJI CjtxLilll d)- 0 (jd— (Jj-odi. ijl (Y) 


\ 11j . <, lie 

<d->4~ 5 -^k -Lul^JsI S^jI i_u 413d 3 *n xVi 1 L ^3 LL=i Jj| 

(d.1 ^.3 jl 3^'^l JU^AJLA 33^ 1-^die ll 3 j_iU l ^ (4^^ 

Jjjd jl^J .(JjJJl l 3 _ is~T\\A ^r iloll ^Lu-OuC ^“l_1 s_o 3^. 

34b~^^ 1 d 1 _ij^fl <1^4^ *3 lj 1^ Jiic (djt4„> ,: ^^ <^d-A 

<j1 1_3LJJ_ LJJ ^cjH <3ll t^^JaLaLi <13 3 ^ 43 ) cdi-3 ^1 jj'y \ 

6d j 3 -^ < 4 .3-‘- u ( 4 ^^ 1 11 <13 isLd 3 J 3-alj 

I^jl^. 1 d_2^_s ^ J3d_ 31 J j) *3 1 J dJ44U .^1J_xJLi 

jJlj <3 La < S 3 j 4 I o < * 1 ^ k 3 1 3-0 V d-> 3UJ . 4^ LoLaJ I < 3 ^j 

1 4^ lr>h>l 1 <1 lj 3 k<_u dv> 31 4 i <^^)-^J L» jHuj 3 < * n^Ll 

i 3 LJ1 33^“ ^_*■ <>s\ ^_sd_s ^1 A^alVl 3-° <^d~^ (3^3 
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<Uli4KJl d^JL^JI <LajS v_41j <t-u_ulji,l » 4uAi,l ^-11 dL»i^b ^xJjj jl jju 
.(4-AfrU) <L»jjloJI j^Lusjdl did duollxo t^blAkJl CjLu Jl^-tui't 


(*).* 


ci'jiVI 


6uui 


4-cu-Ad-o cj f-LolsJI ^_uuu <1983 ^Lc ^_s 

*^jjuu Jil Ug^ q ^_s 6j(jj cAj^. 1 cALill jyu J-c^ljiJL jLa: 

pLuAuuJI pi— aJ^U^>L 4J) ^JL^.J I 6j:’S._ lL jyG k J_> 

1^ jJb3 jUxt.Vl ^1 c-LaLJI oVj-A ^jl jAA .limabean 

Cjj. x?ml dAj . jjJ-U <K1 6j_ui\ 1 4^a_Juj 4 g^» ft ^j-a Lx-Ajlj 

6j5Lfl £_g <<jul3L-ujJ 1 iAlAlJI ^_3 4_J1 1 jb^L a ^LlA. I L*_Jj_cu 

9 

oLi^ ja 3 jJ ^iJI talking trees ((iAibLAJI jL^<JjVI» 

o^LJlI cl)1 ^s xs*> ^_l£. 1 s 1 LojIj t—1 4 1\j oiLaJi 

. LlLIc 6JjL_oJI 


^A ^11 lx. La-ftj] <jjLkj^l .G>j <<j^j _.D> lA-%.V Asj 

JAI cAl^ (^ojl— jlxjjJI) <j£jIjAJI cjIAjj <jl —Alj 4 jlgL^. 

&A-ft Cul^ lAl <cAL<-OlL<-oJ1 jL* _till jj I jjjLJ VLgjL^.1 

l A 1 t it G o \ \ is~) 1 L_AL<-<aAaai j\^ x 7 V 6 jjL^-G ^)1 xtVl 


(L)EAVESDROPPING (*) 
the bouquet (>) 



- - 

\tew\e\ CY\amo\i\\z 

■ _A^<A\ 1 ~gA^_tN^ >_\ w\ ^ dauA^. A \^\^W cA_xA\ ^.^aA\l\_a j_ 

.cjLjlIII *J» t I jLo ^.AlA 


LgojA < ^IsLgIsJI 4^Alj J^va ^JL-cuJ \l jN X n jA Cul^ I A| 

)A| Ig <jdJal A Jo 11 ^ a£. 2_L-<aJ ^j| (^d>-J A) ^-G-J 

^J> Ca-3U-ua . jk>a II I J_A J-g 11I _<_u dljJl^JI 

pi a <<g ^ Ic. a AJJ jaJaLaLJI t- Lo jLi-u <^jxuIj ! J-g 

jlj-'V-i xs~> I ^jl J_i£. ^ 1c. CjL^ _call iJ*t j <o1LlS 

^jAxS-J Cl* A AJ JAS < control jl^LcaJI < A-callLj .Vl X n 
CjL^-cu-g ^ 1c. ^ULakJl j-Uc <ls~i\ L^JLxiCkju_ul ^aJl CskcsAll 

. 1 a A \ I _ua^A\ jl ^TV_> ^j| Jjl£. Ci* ^JJ 1 ^CjlLlS 

^jlscJI J)g\ s <Ll^j dljJL^JI CtC,_\-k. JAS Lo^j 

jalu jdJj .^IjJlII C^Jlcc 4ll <jlg Ills t^Jal aUII 4 j (Cjjd ^AJI 

.cjLdAII ^A 

cAj. _cu dljJl^Jl <^c-ga 11^ ^JaLaLJl (j^a Lc _ juA. lAl^ 

<ALcall <jjLcujLg 5jiAj ^_S dljJl^JI Cj-CjA lAlA .jxULalsJI jIjcAj 

< ^xULaU j-^.VIj I Lg_A I x^i \ x^o | ^ ■> 

.^JaUkJl ^^3 <L^JLi dljJl^JI ^jLs 
^Lgj jxLsLaLJI ^Lg ‘Cx^JlII ^ALlgj^JI ^^jlcoII 
(J’L-tuJj-LP- LLu Lg_A . Lo Jl^. ^J1 ^^ALgIg jc_gcJI 

^cAljjJI cjIAg ^ c^.1 j) jl lU aAi j-g j-Aj <beta-myrcene 

tAowJ ^)| 6jj_ Lg_J <1_ \\ G 1 _SjjJlII 6J_>jA_ll <_ ALlgj^JI 

s^jAl (Ju-oAdJl lAl_ G-la.L>ytiji ^ _lcVl^a_ 

^Jl 4_aLoAl . Iju-ail J \q*3 <^X^I jJI CjLlx-A^AJI 

CaLA \ \ g \\ ^GjLg ^ILa ^xLiLgUI <^u_ujjlg- 1,3 nil <A^LUI 

VI G^J _i_» V Ij \\C. <_ad jls~> (JA_J^jLlLi 

-LlAs 6J^.Ij <^Al^ ^t-G-SJl <JL^.ll 

A)) <cllA ^j-G (ijt _ujjjlo-LLuJI dl^JL^JJ 4aAL^. 1 g^ \g 

* ^ 0 * 

Ij aJ_ CU_^.J CjLjAL^JI ^j-g JAVI 2_JLx-<sa V £C _ gcJI 




(Z)-3-Hexenyl acetate Ql"n < <<1 Ji'n m^uTi -3-(Z) LAjI 
,<J ojCcc ^j-g dljJl^JI jlAA (^AJI 

Jjulji_ou^jlA-3-(Z) ^j£. 1 JjlSLJ ^-gjlj \A^s _oa^A\ ^jLa <2^1^11 

. 4 J jAjlg G^ 11 ^j| ALal nm A) CjLLlouI 
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4a-ia~ua jc-alla dal J L^_j) jl 4a ikl Jjfclj_dJI jAlflj L^_j) 

dadal ^j-uaill di*JI J^la 4a| . Lfcja_ <-<jlSj ^JLjlo j 

Jd*i Ijlj^aj ljlj-a JJ_‘LaJljil ja£- olilll J-t-alja &j——Alia 

3-Ldukjil 3-0^1 j barely jj.*—Jill l^ai I_oa <dalaLuJI 3-a 

6 ijjllll dalaLuJI Sjjfclk 3 I jda ^j . alder * 1 X 1 jLaj sagebrush 
Ija iljdia (<^L^ dal^ wnj daljLJJ 3- 0 1 ^-aljLaa 
dalaLiaJI (J_A !(Jlj_cull ^Au < JjJLS-a ^ aIf. 

^j-C I J-oC jjJajJI <(j£ja I Sjl_L3LJj) (j£ja^l £_a SdaljJI ^LjlS 

^ ' 0 " 

6la.til JslLs £_cu_uJI < x\dxiill otSLill d)l fd <(^Jbl J jiaa 

S^>aj_u j (jl J-uaij jJ ^1 j < Lfl i-tiAjJ i>L-all dalaLdJI 
daLculjdJIj daLaa^fl ^_aj <<Jjl& M> JljaVj 

3j _cjjj j_s [j^ji _Jrapuato j _ aljaljal ^_s £jj _ tali I 

i^j^-aiil £d->d*JI daljp*<<11 Jila iajaJI ^Lt-aajJI ^laJj^-aldJI 
* LaLJ I 3 I <Jjl&> l_3jC dSj . J I Jj-uJ I I dA (j£. ja^ I 1 jjaJLa 

JjlS ^j_o * IaA \ ^ * LJj-t-ali JSj_■* Lada£- 4a I IjlaaV d^ 1 j_a 

(Jjlj^VI 'U~ • .v.^ >jU ^ jjj f LJ j i^UJI & jjS ^La < l _yj sti-JI 

jIJ-I U-° '-^J-° ‘^alj-Jl 

L>* 


<Lu2lL^L* 


dal^j-du JjlS 3 


L>° 


,lj CSV J_ 


oLiLlill d»Ju-ua 

djlai-u 4_adilj *k i Til 1_ oJjl£. 

d ] 

(-_ajJULi ^JjLfila JjJLa 4_du^£. 

.4_culL_uJI CjIaju^slII ^-<.7.JL> 


4_sL CjI _jLiill ^_ ILsj 

fj • is—* 

ljLa.jJjjLjJl ^lc (Jj_» 

Sja.1 jJl L-U.->kJL 


jLjLill /jl 


•(l4-^° 


LT^) ^ LS^ ^jl JL l 2L ^ 5_Jlxo^JI 

Lsju^j ^^jxLstlaJI JjlS j _(JoLlc _Juj 4-oa.l^-o L^al 

^j-o j£jlo CjlSj ^Sj j-.l^LiAJI a K) Cjl 1 h i^4t,l cj J aa 

J-o£. <JjlA> <5jlUjl1I 4jlLJ^I ^ lb>^ 4 v\fl 11 <jljLa. 
Chemical Ecology <LJ itJI tluirt jxbd dL^L j ^» * 

$JL> o. 

I jli <Jaa> 


<jjjjjlj> Oia j gall ol j Jena Ilia. ^s 


(<^y jJL> JloJ 14_ lS 

■ 4jlj1 v^II j)^ 11 3Ik; pL-aJuJI ^LJj_<-a 1-LlI dul^ 

uii dul^ ^LJj) a^>LL11 CjI^Iaj <(JjlA> ^_taj 

^ da laCj ^jl^aa ^jxLsLlaJI JjlS 3-° Cxoa.^_A 

bj^b • jbj^^ ^ Jj—^ ^1^-11 (jx^liiJI 

Ijljlla.) ;4_aJjua-c dalaLiJ O^la 3-° ^ d>° ^_Cj^a-a 

i^jjj^LiaJI JjlS 3-° Cxaa.^_A di d-ul^ i da.1^ 4 jlu 3~° CA^J(J 
Sjjla^o 4 jljlj 3-° 4^JJJ j 5 ^ (SJ^ 'j eis-1^ I CajI^ 4^jj 

dl <julj 3>o 4 ^jjj luninfested ((LjL^ j—I^J lvIj 
jl ^jxLsLlaJI ^_a (jxi 


Leu ^ I 3^ 4Jj3*-^ I_^ df- is I_L2JI 


Sjlakll 4 _uLloj^JI jlj-tl IJ J J-a. .4 iLt-adl dalaCaJI 

6j^lajLO 4 iidj J LoAji ljj L 4^jj J^a kjL^I I p I j I 

/chromatography (^jLJl!I j^laJI UiljS^jLajjS ^_<_uL 


oj^-il La I jjTn) mass spectrometry 9 Ti^ll v 




beetle-eating arthropods (\) 


4 a-alaJl 4 -aaL-uJI / a> ea*^l dlal£» v j . L^jlS 4 a \ ^11 CjLijaJIa 
1 a < m \*\ I La^ dsLsjaJ 4 _a^ 1 4 a 4 _iLt-aJJ ^la—cu^fl 

dJaliJI dlla (j^aJ 3 ^- 1 j — 4 -a jLLU jIa aVi^I 3 ^Jl 9 ^ — <<jxujljj> 

o^a. - 4 j Li-all jla_tiVI 3 ^ <Jj 3 *I I j susceptible J—jLLLI 

^lJ| 4 -jjlj^ll tannin ^uJiLiJIj phenolic J^—ii 4 JI caL£j_a 

13 ^aa_s g-LalxJl 3 ^J • dal j_cVik I 4 _cl_uiiui^ jjlC. L^aJjLa. 

4 _iL-all jL^_ta^fl 3 ^ La ^jalaja^ da^fLi-aal ^1 3 ^ 

jaJ j ( 4 ^^yuLLLA Ij(jJa. jk xffn ijg^ — 4 _ajJ_cull l^al^la.j 

jla_ta^fl 3 I <(j^dljj> 3/^1 J—ii — LgaLi~a£I —a^La 

pheromonal 9 -aj jjai ill_<_uj cJ_^ J\ 3 I jj V iaa.l ^-11 

Cv 1 * i tj I <^ja.l 6 jlgsaj . 4 _ajJ cull jLa_uj^fl I ya iljS\a 

4 -ajJ-i-aJl jL^_ta^fl I 6 jl_cu| iiL-ail jL^_ta^fl 

((IdL-oij 3 c. !^ jm)) < 6 j(jlaJsl 

< 3 - s jd-lla ,I> j_dua ^-ia. j_^ Jj I 4 _j^la j—aj jkfj ^ !j 

J_)l I J£.lj Llaa [daJ ojjI J 4 aJ^ ^-S 31 aaa. LaJI ] < 3 ^ <-^ J>j 

(_' 4 \411 3^- < - u s 3 daljjla 4 _cul^d_i LaLi^ .<^jxajl^^> 

^ _cu^jlLJI I 4 a-alaJI (Vjia dal j jaa 4 Jl 1 LJI^ 

. La^a_sjaaJ 3 iLaJUu_ul d ^J .^^Lc/I ia^aJJ 4 jLala 3 JI 

3 JJ 3 J daja Sjy a Vi 15 3 la-Jj^fl 3 -° Cf^jQ (SJ~^ 

^aiaJ I j . ii 1 J_i£. 6 jy aVi 15 j ^iu-alilL 3 G%d_Jia 

jjlC. ^alaJLi da_ jI^ (^ 5^1 J Sd-ftl_duJI jL^_Jj^fl ^a ^jUJI 

jla_JjVI 4 j\rdl Cdaau-al 3- 1 d»aj .isLt-aa 

iuljLaj^JI dl jll 3 "° dd_*J isLdJj-a da la jj _<_a_a jjai isLt-all 

d-^LlJI jl a xV.^I daa ^aJj . dalJjjJI j-aaJ l^J^>nT\^ iajjxll 
<jjlL-L>j < 3 ajdJla> J^sjlsli .dala^jil dlla 3 ^ (^1 daldLj 
La^al jlaial La^ I—^dj_da ^ lj <_u — isL-all 3 •jjVI 61 

jla_Jj^f <jaadljj> dalka^La La^ dalj_JaaJI JiSla jl 

iiLaall jLa.xd ! (d■^ ^.a ijlc. 6 jLJj| ddiU^I d^ 1 _sLaaiaall 

6 jaa^la (^dl La-a <iiL-all jaL£. dal_ja^fl £_a J_<-aljjJI 3 ^ 

.diyddj ^j-dda jxjajfr JxA 1 ^ 3 ^ LT^i 

<jdall daLuJI 3 c 6 j_^laJI jjjldjJI 6 d-A daal^ La lj_ 

jal-cul ^^-olsJI ia-cujJI ^ 3 ajal jljil Jal 3 ^ jix 2 jJ 
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jlj-llll j*_JuJ ^jJI Ja* H 

. ej-jjja c- I jILcI ^ja J,.K, J 

LJJ cLJI a 


^ |j| 

(jo La jLCJI 
<^oaJI j ^JsLaKJI 
jQCj C^aaj 4_ili 
aUI /\U II 


Cl t 1 t JjJ 

<<_U^J3 <Jua_Ju ^ 1c 

CI_OJ_L*_a <1_ IlLlSLJ _jJ I 

^ a ^ J 6uicl_i_aJ <j_x-al-t.i.) 1 

Jfttim < < 1 ^ \ \ !•—s 1 | . < 1 i (|Q > 

6^)Lia cl^Lul^ ^.1 d I 6Jjl1 jjS^M ^ -lc 6^1 - JuVI &J-A 

cLLd yA _ UJA <<-ul V A \\ 11 l ^ ^ t _\ , \ S < 1 Q \\ ^ A 

<*LduJ1 ^LJj_A-aLLll ^Jl in_(-allljj . (Vjls ^)ji^l jl J A^a 3 1 

ld^_3 <^.La.jjVL» ^JLjulLs J\ a Vi ^ ^Jlaju-oj l^ol J Jjlj ^jJI 


o, L 


U <<K_ 


^-3 L <JuU CuL I jJ 4_A .A J dL ( j_o 

. dl j la \ i_3^_t_u IgJjL* 


Mj L^l — IjuIj la£ — C 


i-L LjLx-OlCI dill .on V cloLJI 


. ^ J_J ui ^JaC ^J^lsOJ 1 ^ A 1 \ 0 Jj£, I 

<a\ a^U jljj^l (J.—o jlkiil <J^JI jl <(J—-o&> e>.J dl 

AdUaXa Sjlola jl ja ^ If. ^jIa^a 4_cud <\a nil ^_3 <_ojlL_uJIj 

jL SjJ&LujlH *b3j^JL ,k> \ 11 ^jl £A-^- (_<^ul .^_3 

Jajcdl <J^JI jL <dllj _II isLal .cljLJI 6jJfc ^ja I_JLk. 

Cjtj Lilli SjjLd I r -1 « A \ \ 11 f - 1 Jj) ,>d all <Lojl 1_call jljj^L 

<6jLlLJI <-ul jIj-LI £. 1 1 Ao ' (jxi^llAJL5_»L-o-ll 
cl^l\\ll cul^j .6jj-t-£2>j-U 4_>1 A^ill cjI^LaIII JUJI LoS 

.(jxLaLl^JI JjlS cJ^3^ L $ VLal^.1 (Jil diljS <AjJ-caJI 

((j\ K\ » 4_iJ)l^all Cillilolll 1 X n ^ ^ ^ <JjlA> ^ ilJ 

jl ^“jHaLa .dL_<Jjj (j-a cjIjLjlIII talk 


oJI Lc^j j(jL^J.I cjL 


\Lo /\| J_> V <j| ; 


( ^ol^LuJI pjJii J Jb 

Jjj(jJI ^Oj) JjuLj .^coljjJI <isu_(_u_i isL CjIj l \ \ 11 ^ILo 

^^LlLo X nC J I <(^_LjuoaJI ^Ll <C>Jj _CUJ Lc J lC 

tjlklj ^jl (J(jjj -Jf-l-ll jcjlSjlg ^jA-cu-uL jl tjojjJI J^.lj| 

<LL>C^. Vj < (J^^J 6j-oj c j3^ LT^ IajLs 

L^oj_(_u|j^ 6j-Aj <^_>J^JI <L^oljJI iiilc (J3^ 
Kmo\p\\opW\\\\^, <-JL*JI ^ j 

l^oU Jk^JI ^ cu-Jj) -<Jd-^JI 6j-A^J jJi^l <iJj_*ilj (IMm 

. |dlj\ X o A A ^ JaAS 6 J^.lj 1 qTi 

J_<osl ^_S _i —(jlo <bjki a 11 ^co| JijJI 6 j-A ^ iJJtJI j 

^jJLJ £C_J>I JljJI 6J ^J . Ciksl J)\^ll J C)l jLlIII (Jf\ j Lo J Ijlo 

jjjjJI olj-tlitaj jLAj^fl jjjllJ (d^^lll) i 

6CA <^jV JA .M> i xol^jl jJU-VjU Lo^j <jLcoJI 


.«L<_uAj oLlJI 

I jJj — <kw<n <LL)jlaj ^juj^jJI ^LcUslJ <JjL£&> Jd£. CSj 
t Lo^-i-oJO jl lyCCX Till _2 jLS j \ \ k. \ 1 — 6 ^)Sjljlo 

24 6ji« ^ i\ n_Ldli ^Jjjld I ^_3 <_odl_^_il jljij^l 

lo£ ^1 jj^l 2h° 1^ ^j<~i i^ Loj\cj .<_cL_u 

Caj-ca _ljjI ^_S_2 .cLsJldo ^olllll Cul^ ^Jj^fl 5 _)j_^JlJI ^_3 

" ji 

Ci I» 3 Lo^ < _ t-LL&A i^LuoUl 6jlil iodl^-ll 

CjLojUIj L^ - cuii iajUl (^^.Vl jl jjVI jU < j - a 

Itul-qII ^I^JI (jl^J ■ j-^l_tlJI Cilolll £a _£U. 6jjl_^Jsl 

. LJLk. 

6J^L-<juuj <j3jjJI (J < 1 ^*N 11 <dj^j <(JjlA> £cjl3 

tiny ^j^jSLiXI lj! i \ < <ill ijLc J-aso <_oj 6j \« a^> 

f .\^Jl I j$-yj di <ou-^ulj^JI dcLojJ microchips 


.<J^ ^JLsJI J[^^. j\ _^j^l IJJ_ttml (jxiljJI ^jJu ^jl j(j)J^a II 

^J rcolJlJ-ll V CjIjI \\11 J 

p. i J* ^ 

cIj l \ \ 11 jX-cVjj dlxTi 

t-^l^l 6—°J 
dJjJl^JI ^ l^jI . V.VI . .<a t ^La^j 

»n U l l llllc. CjloLoj <JjlA> CjIoLljj 

CjIoLlIII > . LoLco (Ja <Ti Lo£ < Cj l-\^x>\ \ ^. \ a < M 


(J A-r^i \ Lo dJLJ^f 6j(jLdl jl Jj^l L^l i^J-C^lciol d^.1 ^-S 

CjIjLs- 11 Ij) a^>^. ^ dJ .^^LkJI ^lj jUI I Sajla jl <1_Jl 

O-a l>auUj jl-aJI -a»aa (jJfcl jljjVI (jo ia.jliJI 

^jIaII al^-ll I— 1^-a (^i <aaI^]| jljj^l Cilj —JJ . 

jl 

1 A A 4 CvViM J < ljUl&a CiljLsJI j^LLaL io^l^ll i^jjJI (j a 

c> <La^»-a f—1 jljj^l o' Ca^ ^ • L \^j 

. l^JU. ^ 1c Cod 5>odl^Jsl iijjJI 


— 6^)I_JjVI 6J-A (Jjjdj A^I^JI 6^)lola <joljLaJ^ jl^_o 
JjlSGJLjj .<. \ <_iL^Ju_ul ^Jl — <—i L^O I 

■ . ko-A-AJ cLld Ji 3t \ | A \ 


Cjl^)k*JI I cJl_ 


juu& l-d^ <Jl1Io <jlaA I d j ^oIjljJI Col^j 




d <jLoil ^ i 'j>j)ji ‘^ ^_2j^JI <i_ilLdl 


.<jlLcjl. 


:i ^- a cJ-° C5jd^l I—g-sljjl , 


DO PLANTS SMELL? (*) 
pollinators p) 


J* Jd ^ ^42 Lee <c5>^' 

^ ?! 9- ji 

{jA xod {jL. jLl JjlJ jl Jj^l (J-^ 4ol^^.! jjo jLljj jlLaJ 
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(2y. a^II 




. <jla!o cLle 


j . dkLj 
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Jflafallat 

abloom 


12/11 ^jbaxJI 28 alaJ.1 
2012 jxaj^uj /JtaJjJi 




"(HIV) tjjJu+M ^Idl jyd\ 

^Ajcv ^ V\WI ^a\\ ^rs\^ A^\, S g\\c- ^^s.jcv S 

c A,,^\V>\\ ^ ^ A a A,. ^cA. ^jcs O*^ 0^30"^^ \ 

aXxul»^ J\ A,A>\\ .\_ 2 ^j\ ^1 q\.c> s ^ 

jL\ l^£.\_i_ul ^jul»\^ V^ ^ MU JU 

<c >UlJ .b> — <oj^. -C> 


^J-O c_jjJLi Lo Ijj^Til *L^jjJ <jLWI ^LJ' 5 

. L^_Jl1J IJ 1 a^JJ ^iJI ^MlllJI j_dul JjA ^-oLc 
uUuls <dilj ^_oj .< q 1 jx^Vi (j^-^ L^> J aAV jLA.^/1 cjJ-> jaJ 

£ e- 

<LlLc jlLa 1 ^2)-° <4jJjVI idL^lJ ^yC Cilj \ A it jll^^ 

.R 411 (jc. caj ^^a (jMcVI ^jdJIj) u^j-° ^—«-ul 

^_lc oLa^Lc 5->l 1 V JljL° (LujjajJI^ 5-iXj l>° t> 


6jjlL 1I dlfc Jljia (JjIjlu ^_1 <11 £a — L> u JJ jl ^ j ^_»L<-^X^ 

CjLuj^ jgjjJ) 0 1JL-U ^j-&j ‘HIV ^ujjjlMJ <.-^>aI£JJ A _ 

(jJ-lia 60 £yA J-I Ijr\-i (J -OJ . antiretroviral drugs 4_ajl^LII 

<Ll1aJI JjAJlII ^jJ-O HIV (JAIJjJaJI ^jJJU Ij) \u/ll L^-UJ 
— ^jVI ^jL^. — kU^-jJI a Vi 11 jjb < lx3^j^ > u 1 wAlll 

. 1i-Vjl^ <Ajj-o S jj is~i\ (j£J J-S-ll 6j_A ^j-O (J-^lL^I jJI 

£. i - u ^ <_sjLLll 6JJ^ j ljlLsj c j^ gL j < Lg 1 J u 

< * n Vi A ij-Q-U ^llil ^L^JI ^j| l^_lsl (jJ-uJ <6Jwi3LjLc uLluj^ 
J . I <Jl1 Li <JlLx£- J — ^J I 6jItlAX 6jJlo Jj Li 


BLOCKING HIV’S ATTACK (*) 


Cj-° 3e^ J-^ i otjJ^-<-u Ci^Li d>° 

^JL-^Li Cju Ji' j Jb JI < L^C^i i J-ij-2 <_ij_rVj ^Lu 

& c^LlVI -( HIV ) jj-^Jl 

LMiJI jjj-oa j_&J — jxlsLsJI cJ_ 0 <JUt£- ^vA.I 

j I) <G|^jlc <L^jlo Jj _^ ^ jALo ^j_c — ^_ui^ II ^LjlcLjlII 

fdilj JJLJJ .HIV (JXIJjjJLLI <JlSUUlLj iojLLo ^_ Ijl-JI ^L^jIjJlO 

^ALc^lIjI ^^jLslj J^-j dit ^JJ_i ^.Ia 

HIV ^jjjJjJlMJ LaU^il J < ( l UM*\jllI ^ ^.jJI 

(g jJ ^.jJI ^LAjJ jrMc ^ji ^ij . cj! ji^-o j *tic ^j-o 
<j\ka 1| < LaJLat^11 ^_(_uL_u^l ^aI jJI Jjloj d)l^ 

(j-o ^-VLi Lo a _JlLo£. jAjIi (jLi 1 1<\ il Ci-Lcl A _C.j,o>^s. 11 

^jjjjj-aJI ^jj _c «l^aI£- 1 HIV (jjjjj-ALl <—oj1a_U I— 

: JjijaJI CjLsAjj CjjjI_2^3 ‘CzJLjlII ^I dJLj .(J^jJI I _ 3 

(^j-Adij-U ^.J ^A HIV ^jjjJjjaJI <jlo^ J_Jaj ^j-o VJjA 

(j^-o-i ^jjjJjjaJI jlil £-JLO^. J^k-O <1_ JlLoC Cj J I 

^j-o J-iJ jlJI ^S 6jli| dilj ^A Loj <<Lo c <i^k ^j_o L^aI _(.tnAl 

^jlUll dib Ci 1 3)J1 uAj . L^-jA LloI^ yl> d^ ^iJI _ (-<jlWI 


^LuclLALj 


(JjjajJ oLul^JI jjj^d ol ^-Ic (_jjL^d <dj^.L c jj^LJI ^jVj 
L_AjI Lfrla_a»j Lo_o <OOP\5> (jdiJ_>dI I ^aLsj ^^j <jl£.LlII L^lAJI 

.hiv jj-JlLI Vojllo 

^3 oli^JI j djLlcu <u1ajl1I CjL_uI jjJJ dJj^fl ^jLlllI 11 mj 

. <JlLxS (jOUJ JjjL J-»J=» dlllA (Jlj-i ^ <<A^j1lo L^IjIj j tti \ 1 j 


^_lc W4^. <OOP\5 > ^CJj ^ lllj j^j HIV i^jju jjJlLII < 111 

.&! jd»-> L^lAJI diL -_ ^ ^ d tdJlj <dLclll) L^lAJI * ^eJau-u 

Sjj^ji.1 ^jcalll (JlaJll <JUL»_o SjlJs (jjJijJ A tti^fl Aiij 


<blljJI J-O I Ijjl 


a_> Lo_o cOOPw) 1/1J^-ll J_o jl_ col^.1 

.HIV (JXIJj-iaII (JJ J£- j < A 
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La Sale \ ^ ^ \ 

,_yCliU j^*-ll 

IiA ,£» fl ja=JI flaill) (HIV) 
0^1 LrT'u n^fLa ( ^a.xA lii. I ^xujjJI 
La!iLiJI L5 -U- dJj^jXI ^xujj^xII 
jAj .(p-LAlJI <LlcLJJ 

J^U toVLK'u-u^fl d jib 3Jljl 

a^UU LaMidl pULdl 

.HIV jdujjaiil <UjlAc 


♦ 



LJL ^^Aa <j ( jJlLL-II 3 £ Aclj jcjIjlj <Aj I J A 

xV.^l <j-c JjAa JAC. ^_lc 6j*N _<_u e-ajL^Ja «Aj^.La 

<6j^JuA J-osJI ^j-c jjui^JI LjlcLcIj . ^jxijijJlaII (£j±XJ (j-\_A x.^11 

j 4 11 Ijifc (jl ^SCaJI V <j| jxCjJI ^^A^j 

HIV (JxijjJlaII ^j-c C^Jj^ s>^ jl_txA ^jl VI <VL*A 

^Ac (J-OJLa ^jAI <^JL*AA ^Li jjjJUJaJ LjjI^ a^f <_J^ 
^ xT.^l SLl^. jj^jjAl jjlJlj ^j) ^j^-clII ^j_o L^jji^laj 

.HIV ^JJJjjjlaJLs ^J^-A A^ill 


(*) 


'^Litl jL^JI KtuX 


HIV l jjjjjjlaII iajL^J. ^cLjlLI jL^JI <_<_uJjl^J LuLajlLc AcjLlj 

■ <L^J1 Cal j CalaA^jJI _c (J-GlA (JjLjlIj ^lll ^_Lc 

^clitl J \ $ y\\ 3^UJ) iV.ll <jl3jl\ <A ja-a ^Aj f- LoJaJI ^Llrvj 

<jxiJ|jJla 1I £_il <L_<_uj ^Aj lo£ <HIV ^jxiJijJlaJI J xA 

<CD4+ L^UJI «L_aJ SdLJA o—c HIV 

FINE-TUNING THE IMMUNE SYSTEM (*) 


jxJLsJI *L^jI ^-jla^. ^a js^Ji jJajlLI j_i£. ^UjJI I jj& 

Jj3|j LaLcI ^>J^I Jji_<-u lAl Lojl3 C^JlU 


^JJJ JjJlMJ <_ojLLo 6 J_) ‘LlcLLo ^ a^ij- 11 JjjJpJ <aKj 

J-ojlII 1 Xa ^jt_ uj ^j_oj (^jJI dl_!j Jjlc <HIV 

<L^.j <_ >LjJI (j^^LcL (Jj^l ^lill ^LlL^LI ^t_o_ cijU ^j) jaJI 

JIaIjVI Jjjlj V <HIV ^jjj jj_ aJI 

(jl 1 xAj| JC^.J-LI ^J-C tLALUll ,^-i-a^Jl (Ji^.1 J 

<jlAjlLc <jl<_ i| ^L-oaJI JwlsA.1 ^cllil jL^sJI (j \\ 

<AtLk-c ^jA <juuLk-c *-^2 <HIV ^jxijjjaJI ^J-O 
<A_iLcuJI CaL^.!iLsAI ^Atltv ^lc jji_cuJI ^j_o V J_>j . ^_cacJI ^j-o 

<_>jIa_o ^jIa <uj_ca^A ^jjjJjJlaJI <Au5Cj ^IaJI 
l jjjjjjaJI ^-La-oaJI (j-* — J^- (^ — 

.^kjjAl plixii Lu jj 


<jI LajiLeJ^ dlJA^j ( 

<Jl£.Ljlo I HIV Jj^aII ^ ^c_li a <11 <Aju-uj LjloLc I 

^Aai j l^^jA <_^-^.LAl <lJL*-oU ^krw.,11 lJJj Jjlc 
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4aVjA I J-coxLu ^liajJI 11 ^-JlUJI dAj jSj-a 

.Ph> La\ A<) V — c-LaJe oL^aI ^Jl Idlllcul ^ . dl^L&jLa 

OL-y,s^ ^j) uiUui itdb dA^_3 j^^a y& <3dA^ •'-*'1$ 


^j^LaXJ JdUl <<^AJ|J .C>J <jJA^A .M>J JjLu_U ^ILjj-aoJI 

LjlJjL^J llldA — y _COJJlA ^_a <JUlLJI J(jJaIa 4alS ^_a I_ JLa 

.ji_ j n^ll ^jLl 4 aaIjl1I Ia^Ica-II <_cI jj ujjJI _cu I _tii^\.*il 

(j-a 4jaIjl1I Ia^Ica-II £\jj _*>VIa 3 ^a ‘^^dSjJI dlld sj 

J_u_ulj-LI 3"° bSkjLA Jal^Lk ^.1 dllL-ob J. iUll ^-3 ^^olll 

^jA Ij^iAJl ^jA ^)_2A I £“ I^CcA_CO I ^j£- J I kl 1x0^11 

.g 

dendritic (Y| 4.LuXiLLl) b^imil ^ooul lg de 3 U 2 A <£,f J 
^c-okll 3 ^ 5_uLl 1I I_Sdle ^a^sa ^_ill j < cells 

.6 jaa^ dl deLi jllkiAj 


y ±^ ^t> /j^ ^LjlLajlJI L> \ < <«\ \ >L 1 1 n \ 1 \ \ i / ^L» \ 1 ,< \ q 1 


CjIaaa. . 


\ 




lie 


d£j . 4 \* \ ,^> 4 \\ ,^>*~\ |_^Ll 

b^llJI 3 ^ ^Lils 1 ^ ^ ^_3 3^-* (j.X x^aJI 4jl1 Lj 4a _co vU\a a 

^SLki ^lll CjIIaaj^aJI 3 _a l^jdl L^_-^Jti_coj 1 \l~i <4aaIaJI 




L3UJI ^_le &dj j-LI cj! lij^JI 


<JL»_a L^ii cjLl^JI uii i ij ill! j_sjl ^-Q mLdl I_ s MiJL 

oL^JI dAdki . Lg-J <1 s^jlLI 4 a^ 11 J \ Vu ^_3 4_iLsJJ 

&^jAJLJuLMA ^g-lc JaLL^JI Lu^aI <dlJj jl _cul 

d^L~%. Lku ^ kl<An ^lll <_ullll LillJI 

. bjA LajI J£.| ckcl i/^"\ 

^jJI CjIIlC ^.1 jJH-uLs 41a^LJI 6Jj^ jllk.Ls 111 Ja Laj\cj 

— Ill inis I <HIV ^jjjjjaaILj ys .jkk i^L-ola 


n Ulimi _ill 4_! Ill I LillJI ^ji — Sjjj_iuJI In_liAjJ 

nll_s| ^_lc <4laj-o dll^ d)|.J <Sj ua a 6jjl Cjj^LI 

l-^-ll liLuajj _ill ^inJI lij_lui nj .hiv (jxijjjJdl 

c-u—<-u n yu ^j^l ^J dll j ^—sj < 1996/6 ^—idl 

LMlJI ^Loll bl\A,JViAnl ^lll 4 ju_ujlL1jl1 I CjLl^JI 4ljjii 

^ HIV (sj^ L^icjLic n 4niui 

nlkil 4_il^_i ^_s lidcL<_u ^ a (JjJj ^-li <^L*_1I ellj yA ^3-^^ 

.^slUI dlld j w<i^ (^5^^ 


<Vi^l cyJJ J^ 


^jijJ Imjkio jAjln c L jlS jJI 4_co1j cj^jJI 

^-cuL-ui J-b. jI CjS' ^ ^ ^_IMsl <4 j11i 1I LillJI 


A DOORWAY TO INFECTION (*) 
helper T cells (\) 
.<1^*111 :jl (Y) 


- jUJ>U - 

Cav\ Ivxwe 

AxjcXasa 4 \ VAN 3^^-^ 4_^ IxaAa^ >_a \ \V> <,[_^^.> 

\-^a ^3=^ 4_ajj\ v—^Jt, tVlAW tins 

3^jj_iA\ qL cvis \ \\s~s. ^cAlAN j\ ^n\ 

.Aim J^\ ^£. v\wi 


Bxvxce \_eNj\ue 

A \\l\\ A_ul 'Iv-Ia <^y\H> 

t\-l\W >n\\ AjlaVasa AaH\ AH ^ ^s\-s.W 

.cHlW A Al\\ Iujs. 






6Jis J-ojljJ . ljX.lmll kill LMUI jXJAjL Lll 4 _SijjJlLIj 

4 a bn_mi 4 jl^jj ^ic j) ts~\ 11 4 .^.j ^lc miiii LMlJI 

^l^j^fl yA jajjJI (jaa JclllJlj 3 a _cullJI J!iLl y^ 4 a£.Ii 1 I 

HIV ^jjj j)^ do 11 , < \ < \ I_ q jlc .4 jlcIi 1I LMlJI y& 4 —iiin.1 

C_JA <_OJ V L JJJjjaaJI < 6 j-o 6 del cull 4 aaIaJI LiUJI 


JaaIj ^1a Ladle <3m O-kj ^A yAj .^Ik JJ-k ^1 

VdA ^11 1^1 ll <lj-AA_coil ^jd-sJI <L^lki AalcIIII I_S*kl-ll 

^JA^I l kitjUj .HIV j^jJJjjAdJI jk-OJ yA dA^il c b\Aj dUd yA 

LiliJl 6d-A JiIa nlkil 4 il^i hiv —nil 31 

^j v ' 1 "J La_a ( l_Aj(jdA 4 a^a _colli I 

<4l_>^LJI 6d^AJ -<SJ _^^1 (_^jl dJtJI yA dAda-ll 4_^llka 

^oeV 3 -<-<m A _^ 11 a ^Unl 3 $_ 11 hiv ^ojjaaJI 

jj-Adll < bdldel ( j-^dlH £-a& <dlJdJj . Lujdl ^ellil j\$ ^11 

Lmi ^-il ^Jd^-ll 4o^slka ^ lc ^_i_o_2cJI Ijdl Lm 

.4ajla-LI ^jld^-lLi ^ 1 *m ^lll 4 aaL^a 1VI 4_k.jJJ — 

yc. cLlAII — ^ellil jl-^_kl jojjLJ 4 a1jl\ b^jJLA 3 SI ^_1 

4aI ^_j-lej .4 lfl a oil 4 11 a — 6 del_coll klllll Ia^IIJI 4aLa^. 

n y\£ — jja jLm 3 ^ 3^LeVI ^a I—adin <JL^. 

^AA dd tilld 3^ 3>J <y ~\Q , \y ^ -le ^AddA jl^>^| 3 *_L!Ia (JJ - 2 A 

. y'\ ^ \'\ a y~\ /W s 3 II 1 I j\e 

<3l-b^)-*" 4 ^ LX$ - ct O‘l i 3AdJI e-L oJjlJI ^aII <djl^A-co jl^la 

<4a_cojijaSJI oIaIhOWI 33 m \ 3 ^dJI dllljl 3 e _cka 

dkl Jk — ^^ellll jl^ II Sjd—i joj^ll Ja— co 3e Ca^aJIa 

1 ^ U ^.1 dl^-1 L^_c1aj- 3LJJ _kj_ll d- 2 c I 3_a mill I Ia^IIaJI 

obl^lJVI j I 3 L 2 J- ( - u -ll d-cla 4jJLs_a JA^I ^Aolj c kb All 

^ _coca 4_aedil L3UJI dill 6dle| jAA 3-°J ^_ coj^aaJI 

3aj— ke dlo dj)^ ^a 11 6d-A ll^l^ ^—ml dij .—Ajil 

3^fl ^jAuull* LojlS <3^ca> j_a 3 a* 11 <3a11jJ> ^L^. Ladle < Lale 
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HIV ja»u iS 

Li^Li. i_a|j(p i»i) JMa ^xLDsI jl(j ^ I) ju-ojUa HIV (jju^j— aaJ) ^^_Ju 
^jjj.JixJ) CiW A*i <M . (0) 6 J£.L_uII <Ujtill LMiJI ^XJJ 

^ luMaJI an ^1 sl-sJa^ HIV jl ^ <(1990) 

^ ml 4_ilc (_£jJlj <4_LiaJ| ^cLa—cu J jcx^-3 (jA_jJj_i ^J.C JLiaVI 

JjjJI (joLaaJjVI (Ja JjJs jjs. <Laj£ <dJj £_oj .(^j^\*A\ Acx^IIN) CCR5 
Jj^j Jliti ^1 HIV J—< Aa p , ^Vani 

A^^llN) CCR5 a'—aJI J ih»~i O' -1 J—jLaj .CCR5 a'— 

Sjhj m ^_n_i ji HIV (jjujij— aAJLa (jA_iL^Jsl j|j_aVI ^5—3 (A ^ i nW 

.2ul£ L^lo ^liuJill La-jjj <<_£jjjcII LS _k, Jc-sil 




(HiV)^jaaJl ^uu 
* *1* 


** 

*** 

* 

5 

jajj hiv ' - 
ii_jaji 



CCR5 


? 


HIV^jjj&JI 


. > 

^jji 

CCR5 ^G^j_lL1 



J^jj V hiv 

4_il^J| 




JuJin 


-bMH 

«”* V 


CCR5 


jilldl CCR5 


<LlLxJI g-Kuti 


_c. ^_a CCR5 jjj c_sl_ cuj^I acl_cu ja! 

LajLojI ^ ^jJI iiSlllI LaLa^LA t —i wi i jji cuAa ^.A. HIV 

<l2ccul ilSlllI La^IAJI (JjlSLAA <j| . ^jjU JijJlMJ <_0 jIA-O LlC lllsLA-^ I 


How HIV Enters an Immune Cell (*) 
.<jjA :jl deletion (^ 
.oljLiVIj aLj_uj ^ 1 (^i .code (Y) 

West Nile Virus (r) 
beta-chemokines (i) 
helper T cell («) 


ijliU jLi* cjIj cs^ HIV ^ —a 

jlj-WI {jA iLkla I jac (j^JL^ljJI < jJjVI <_il Jj _C 

<HIV iJLc <LcjlJLa Ijj^Jal 

( 1996 ^Lc 4jL^_A (Jj) I SJ . 6 J J SLjLc CjI j-o (JXIjjjjall IJ uijJLJ 

J_s JjjJI Cjj^J <^_cJjl 1I j-JLlll <_o jaj^a <_i jJa ^_2j 

^-JlLj <CCR5 ^ _I_ul_s < ll \X A LjulIj^j ^jl CjIjJlLL-II 


J-oJLJ <<\ \* A ^J^.1 L^LLj 6J£.I_cull 4 jljIjL 1I L^LkJI ^C-La_cu 

5aLco|j . HIV (JxjJjJlMJ ^t_o CUJ 

1 \*\ jJI Au^fl (jl (^jjl^IjJI <cdJj 

cA'w^.W qC. Oi~ v\W )) :^Iaj|] JjeJLs 1 1/\ \ V (J”Gj^l!I 1 
.[14 ^ ,(1997)12 jaxJI ,«^\al\ 

| Jju, jjlK jjlj 32 ^ja Ji^jll I J_A J J _ C 

(DNA LajJI 1 (jA G j C <T<A _aJI) 

^Jl c_^aaJI laA .< 4A11 _cu ijfiH ^Ul 

l^ \\ a \ V (^2Jlj ,CCR5 & ^j^-ll 2>° j txa^l <A cuj j 

<ni ^ i ^-^cJ Cj j(J J ij . A \ 1A11 ^cla cu I l^_Li^la J LAj I 

j-lU I ^ jJI) <_■> J 3fc 11 fjg - cJI lj_A ( jA J/2lA-cuj jli\ {jA 

6j-ij_ L u jXJ&ljiLA (JjLCcJ I_o_o (CVVJ3A322. ^_cu) A _ilc. 

ojaaJI 6jaLJI .HIV l jjjjjjc 4JL iojlall 

^>JIJJLCuVIJ (J^lj^l CJ 1 ^ ‘-‘jJI) J.0^11 J^JL^JI ^_S 

jJjlj << \\ 11 p. j) A^>^. j lAllI a j .<1 SjLa^flj 

<_cAj£. ^ ^-j) A^> I ^jjljij, A A311 jlj^^fl 

. (r) JajJI o j£ jxj <jLa^)U 


(j^JI ^ja Jaaa 6 Jj^.I j < A a <i\ Io J l-ll A Au^fl Lcl 

JHIV ^yu jjjlUL a _iLc<^iU «LcA^c VW“3-\3e\V<i2>2. 

Aa Lt-aV I ^jA J laljMJ la Ailjli I ^_3 Jjla I j Jj^jJljccuj jX^AAJ j 

Jj^jl^LJI aij .^jAjll <1^MJI J^ljll ^ II <jJj^fl 


LLuJI jX-cul 4c. ^lla \ ^jJI A, \X \ via 11 <jljLloj^JI JjccuIjII ^jl 
ijr\A J^U A \a \ ila 11 Cj^iLaj coil j\ A^a l ^ \\ a \ aLjaS^aaS 

^jl <£_JlLJIj . HIV (JJJ JijJlMJ «L^.IjLc 1^1*^^ I_ AA — CCR5 

<J(jJ^I -a <lol^ <lLl ( JXlLcU^fl JjLOJ CCR5 A 1 Aull j\ A^^S.1 
JaLf^-aJl u» A^all ^ja£ ,JA^cJ 1 _cuJj .HIV 6jl aAII 


1 ^ 1 ^ Vi (_5 ~^ Ij^LaJI ^ A-o^a. ^_s CCR5 Ca^LAccAI ^-JLOJX ^ 1 c. 
" ^ 
^jA HIV ^yj JjJlUI jJl! ^1 jJI ^jA ^-flfxj Loj jl j_Aa_cuLa A ^ 

(jjj jjuill ( j^-*J4 { ^a1 ,dllj AsLcAI . 1^-jlc Jj—A all 

CaI cuJjJaJI 6aA ^jl L e& ( jlA^^.V1 ^jlajJ Jj ALs ^jl HIV 

a1±2l! _cull jAaa 1 aA a _cul L^IA^La JIjL^ iL4_s 6j^Alll 

.5jljIjJI La1)LaJI ^jJI ^jJjll CCR5 
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: bj\ to 6Lull I I I j_S-o 

J-Hj J^ Sjj£>-^ -7^ *L>—-! 

JiJI ULJI |_S^LiJI <JLJJ-oLo ^j-O j£Ol] 

<-a^.l^_oj l_ 2 I_ciWC^f 1 ut^ l^_L JJLJ (^j^- 

— HIV ^jjjjjjlaJI 4->l L^LL-II 

1$.oa^uaj ^ ^_ill 3 jlsIjL!I I_s^iUJI ^1 

Js_!l 4 \ n U\411 CjLl^JI A \\'cT\ G , ,«1 \ 
L^LAJI 6Jj& ^jl Cxjls Llo_2 

Jjlj CjI 3J caJ 4 jl^. 1113 t LoLoj A ji 30 Lo 

JJ^-tl Jul^JI JjajLII ^j| Jlu . l^_JLij-<-UJ 

_<_u <d (j^-> <j_ljjI jJ_s lio_2 _II 

HIV ^jjj 33, \W I caJLi ^ 1c. ^ aA I 3X0 3J | 

CiiL2j1 <uilLU <-*1^ ^- 2j .^-i^jll J 

.dsU-iVI 6J-A Cell Genesys 3UJI 

( ) HIV jxijjjlil *UjLio 4 -lLL 4-ujjl^ 


< 1 \L CjI^JL. 


*U. t UHL 


J_sJ_UI LdoC 


jjljj <2004 ^1_c (jpU a 

j_s 4 jloL. JI LJUbl 3 _O 


f- 1 <>J 

4^3-2uJI 3-^ < b-> jL^JI <1 a£. Jjjj-CULO 3H 

I 3 H 3-0 33 L j 2 <Sangamo Bio-Sciences 
DNA strands L-ij jL-LlL £_LU Uj 

.4_*Ljl*_* 6 J 1 , \"Vo Jlcl 6 o CjLulU 

633 l _2 _Lrd HjaJI 6 j_A Lb_ 

C 5 J-U.VI Jj—Ul (jC. <—£>^ 3 ^ 

^J^. 63 b!_ 2 CluH I_ jjlaU <1_JI_3L2 

. I ^ I y t<T I >>\ \ -n. a 4 \\ \ 4jJIjjLo <■ 0 1 \ ^ \ i 1 < 1 
<_>i \'\ q-> JjLJI JjPI^.IjJI 

<CjUl 2 sJI ^_2 6 <Lu_uj 




(*) 


11< «i ln-t jjjVill 

jj5ij (^jJI J.iKxT> J-^ JlpVI (j^ju ^ HIV jxijjjlil 4-ojHtl ^tla L-i*uu> 

plj^l J^l . (M dljpl CjIjLiK jj (JH^ 3 CCR5 oM^kall J^jX 

<jL^ ^ I jl ucniyij < (T) dljpl j —0 (^Hlj I j_A 

oLJi 4aJjJ) MtU »dUj jju j . L-jjJI lajj_tii ^-£du ‘ (r ‘^5-^ ^j-^ 1 j»>4? 

oU jjju V :4.^-llJI .bus 4-b^laJI I ^ 3 ^-! 3 Jpa jX" / ) A| 114 4j^sLoJI ^Mu^yi 

.3-xxljXI Ls!iLaJI Jj^jll HIV jxijjjlJI ^aVu^u ^jJI CCR5 j-uj^jJJ ^txsl Ijjla 


^JoliJI *>oJI 
jUKp QjU 
djyJI £-sluo1 


djJJI ^uiL-^sl ILoicu 

130 U 1Kl>ij-s) 


Ixbi 

O^pl 

CCR5 



ilfertffl 

|i Ud 


Ol jLiKp 3^uli ^ 
.(juoJL clijJI 


<3^ 

j-3 4_U*1 j £-0 cbjJI 

(G ji C <T <A) QJI 



t bjJi 2-b^ 0 

.<ulull Ul^ltl djlxl 


ijjii j3^xi V© 

JLxs CCR5 <jo^tlj| 


<i 


^a£. Cb 


. LAjJuJu jjub Jill <CjU_UI j-LHo j I 

> <jUl> (j\£ jJI Sangamo jUJI <jUj d)l 


^j-o £_LlLo 3„L-r^fcJ dsL ulsj^jJI ^Jx: J_ ojlS-j 

dLijJI CjI 1 \ \^j^ j_a Jj^l ^^P-ll • JjlLIL jj—^.j-o 

LjJI .Ups j J j <zinc finger proteins 

Careful Editing Disables a Key Gene (*) 
ENGINEERING AN HIV-RESISTANT CELL (**) 
zinc finger nucleases (\) 
zinc fingers (r) 
nuclease (r) 

.(o^k) :deletion Uja. :delete(l) 


LiUJI ^Ul *_sLLsI 31 ^lLsJslj <c_jji_<_uj cjL-UI 

(JxijijjlLII j-yJL-> <Jl_s _2 jA-J-o d)jJ l >°3 .CCR5 CjI_IaIsjj-lLI 

. LiUJI lykj (jc HIV 

| v ~v \ 1 n | I \9 1 < 3 \ | j | 1 /\f- LlL 1 > <«s i <Ll2jJ I 6 il A ilxC. 3 

^jJI Lls 3 L_uI ^_o i_av. J| U^. <CCR5 3H33^-II _djQ^I 

j-ij-2 3J3U <5_uLJI LiLL-ll ^LojV L.vj^. ^1_H>L 

<<f\ v $) .k> ^_o T3I stjJI JI Sj-sJI 6 J_a cj j I .HIV 3j ill! 

<jHl!I _Lu J LpLs3 (J-ojlj U^ ^ j <<: ^l d>3 

^l—CU £y> i\ Vu jJI Cell Genesys <_^3fUI 
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(j-iuij-d JJta^l j-ijJu 

p|JjJIJ p| J-Jt-ll Sjl jI c j _a IajI JaAJIa I_aaIIa A-3 I_jl£ 

^jj Jail NIH {L^o^slU 4-illojJI jj&LxUj FDA ^ *< aj-^VI 

jliA ! A^j a Vi \ \ 1 1 a \'\C- xVt Jl <Lo^LJ 1 A Lx_ul^ J e- 

L*_sl j ll^jLo Lo-c — (jaJjjjlj La ^_1 c 4^^.1111 <bJL*ll 

WVJ5 £a^- 1 L> 5_uIjl 1I LiLlJI caja_ua ^ji jlVic^Ll I 

JjJlMJ SjAA^ 4aj_(-2s 4jL^JA 4 a1_ i!u ^jA jlLLJl 

<jaj_A .G> I 4a^.j ^^-lcj .^Jbjl_ <-<jl^.I ^_3 HIV 

4aj^A i l_OAj < 6 jl Gel ^J\ £\ \ La ^jA I^IAClA j 2 ^_j| 6 j}iLa\ ( J 

LsL-o_o j_^.1 AS-1 . j-oJlJI ^_S 6 J_J 6 ^)-a ^_ aa 

6 J>°' ^ Kj <aI Jp x d J-(Ac (j - 0 HIV ^jxiJjJlSJIj 

ujju-^I A3j < aL<_uJjJlMJ 6 jl aAII 4ajJ^I JjIaaa ^.1 jA La ^_lc 
< acute myeloid leukemia jl—^JI (j ^JlJl ^jJI <AnL 

ji 

Ijjfc ^ X A ^>. 1 A3 J .HIV (JXIJjJlaII _ *J 4_L-OA A-oa V (^aII 

6 j-a 4 aJI £a^j (J^J_<AJl1I 13 <4aaLloa^JI 4a^J 1* Jl 

6 jLtl I 4 -A ^ylll <jA*JI ^ £jj <Ai£. -i_$j —=>.1 

Loa) A Vi ^A A^.^f ^cllil jL^JI ^LLoaI 

■ Ojau<i ^IajII <^4aaIaJI LiUJI ^ \a^. dJj ^A 

^j^AjjlLcJJ 4 _u aIaI \ ill J _cl^ j3 ^_S <^j j-&> A _ 

0)1 A Mii^g J^jLLoa i'a (jA (ilu-VJj II /^Aju ^jaAajL^J,) 

I^jXaIo <bjJ (r) HLA markers CjI .uA'i miU 
^<bj itnl I ^jA \ \ 11 Cj Ls^^J I Cj IJ a A”\ Cj IjulI ic jaxt^a j 
dlt <J <_i-^lAJI <L^-caJ^fl jJljlojLI ^cLjlLI jl^-^JI L^J^Ju-uj 

CjI J-tAju-uil Jslaj <AjILs_o Jjlojj .CjIaJ) 1 VIIj < A^iLAJI 

L^IaJI £jl1 Ij _<al oLAlc^I ^j(j-l _Ulll HLA 

L>°J 5-UjC. _ cojLS J_sJ_^J1 cAju-AlLI jLlacI JJ(J-II 

jjj 

^jlLsJI p I j j\.>.uL lAjjlj < \ <JL^. j) l^_LcokL^o 

j-^ll*JI {y* ^1 Ja ^j-c rejection j.AijJI ^Aij <( (r \,4uAtl 

^LcaJI ^cLlil jl^-^JI 4 -JlAjlLII 

ej^cl JAS < J^sJI I J_& j\c <jjij_A> l_A3jjj jxia t JUk <_>l ^ lcj 
CjI J aA"u<i!I CjLo <_ulj ^ ^k,„, A 05^' J* ^ t> 

i^jA {jC\\* \ \Jo _<-aj L-AjI ^1 i^Lk. dilloj j <ji ujLiil HLA 

J^aj £\jj ^ \\ax I ^11 (j-o-3 ^ja j .WVJS-DAvc \.lyL 6 j akJl 

HIV (JJJ JJ^aI L t_J Li-iSuO ^JjLC Jj jj J A Vl 11 I AA JjLO ^jA ^\L>a 11 

• JU jl a 1 I 6 j-oju_u_o <_oj Iaoj ^-jlojlj b b h l\ ^C Ljlo j 1 ^ ^ ^ 


L^-JA jXJLJ 4 xLqJlII i^JUL^JI ^"LcaljVI 

RNA ^A 4 \ ^ a I A Loj)J-3lII 

cji^Aj La ^j^-rLLLs j <Tnllj . ^ * J I ^ 

-Lula^j tdLjJI ^_aL-^I CjI IaIaj^a ^ja >, 3 L A q 2500 a 

^ L x \ \ 4_aJ-i^. a 4_ j _\ \ ^ \ 1*C\ < 1 xl l ^xqj I ^ \ a \ ~s. I ^ 

. LjJI 

4_L I_uj ^ LoJaJI ^12 (6 J *AC ol LJJ (^Sa ^ 1c 


clXi^-A < LiC llL-Uga I cl JjJ I I o I -li^ LuJ a. \ a / I 

— ^LojlA) olj LajJJ 4jJI ^1a 4_»| ^_lc -U-^Ja l ^ \\ a \ 

\j£. AS j . Jliil <Jjla_ uj <dWJ5 (j^JI 2h° J-LlA^ J _ ^ 

4 a^i ^-\L ic jaj^a i/^s San gam o 4^j_Jlll ^^aa ^ I <j A l> 


^jJI cIajJI ^-ju-£s| aLajlaj^a £ajuug3a I : IaaII aLa-ssA 
<ci!j wALAJ . I-A^A ^- ill 5J-ljjlLoJI ^Aj^LlA 


4^j <V.il g. l.qlc ^ ^Aa <aLlaaJ^>jJI 6AA ^ja ^Jl 4a <_o111aj 

4\*sr> \ <nuclease jLilS jji 4aL^L» 

£,\ a^>Ia ^j-oLlJI . (jA s < IaaII ^LalL _La 

* 

< l ^ aL>S ^1 a _i_u ^l!l IajJI ^Ija^. 1 J \ JAsJsl IAA ^ja cJajJI 

^jA J .4 iIjlsJI 6 jlll (J-£5 Aa jl JlI^^ lll ^ ^Aa _s 

4^J_till! <C1 ajJI ^LaasI ^jA 4 \^k A^ill ^1 JJ^I JAjiaA 

2)-° ca-^II *j _ cJI ell j U ss c_sAfj _<_ua ^jl Sangamo 

aIaala^a jlj_i-^VI L)jJ ^j-a <4 a (2A-q1^ o IaS (^jJI WVJ5 

. lLlAJI ^a^Lla 

6AA 4 is~-L is~i 11 cIajJI ^.J> i^i\ aIjLK^ LlAA^A ^j| J j a \J 
4 \lA 11 a 4_t^aLlJI ^'iLtAsVI 4 aJI ^jAa <A^ til AA IajJI 4aJI^jloa 

^-LaJI £-lJs^a ^AjJLa 4aJVI 6 AA _(aj 2 >°J .4jJjj_<_ulII ^J^aa 

JaIs JAC c Ll\ £a 4-CjLaII IaaII ^ll^l j.s~> Sjlcl _cj 

^jA j ,4 aJ-qJl 11 6AA JiLl l Q,ts~iX \ 4aL-< 1I jl a I Ala j> \ K^aaJ I ^ja 

^jic L-oaI AC I _ cua L^aI j A^. ^jA ^'iLtAsVI 4 _ jlLoC J^Ia _ a 

4/k.i-uA ^LL| 45 -^ OJ ^ 1 L>^ lA^- 11 L)l ^jLoa-1 

.CCR5 2>° 42cIa 

1 Iaj yWa 6^)jlicaj 4 a^.I^jaI ^l^C ^ja <jj _aI> ^L^jlaI Asa 

(JjIaaJI AAaaa ^jj Lc 6jlc IaA ^.1 AAaJI 

j-a^fl J (( l^c^- n_cu Sj^aJI 6AA L)tS j <jXJlA)) ! JIaj ja^.VI 


4aLs_ 1J l is*> o *Laj^ ^_II 4lL-o|j .4 JjLJJ 


"5 U 




cIa 


HOPES BOLSTERED BY BERLIN PATIENT (*) 
encoded(^) 

Human Leukocyte Antigens ijl HLA y&Ji Aa. 4 HLA markers (r) 

. 4 < "< * 11 I Cj I 

graft versus host disease (r) 


Ua^ j-aL-^I ^ILlA <CWJ5 _^Jl ( SA^ ^jA 

^JjJ J-^-S-A ^5L1 jju-oA AAj VJ ^1 l^A V aIaaajj_JI 

. 4 \ 1V11 ^AJLA ^aI (^1 cJjaa ^1 
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S^jll jal t5 ilillj ^^jlLLI ^_s ^ \ \ \ -v 11 olj_4Kllj 

<JlLoA t, <1_iliil <aKo <_cpillJI iijlJLlI 6J_A J_J 

<(^lj| jVjJ 250 000 llLs juulXjulla ^laJL II 

pi J ^\J < <JU> IxClJ^JI <1 i^JLs-ll ^y& C ^^ ^.Ull O Hall J) 

^J-c ^UslJJ <^la*II ^Aj jJaLk-llj <AjA^-c <jlLo£. 

(JjjlLcuI JAS <£a)jJI .(jAAjU SjLtAll ijjJ^fl ^ya SLir^Jl 
HIV — 0*^1^_call ^j_c <£.^-c^-c lr\J^J (jAoj-c 


i A-lla fj\ <^j_2c I <lCj-c^-c_J — ^J_ll (jAl_ <-AjljIj^ 

SLl^. jti \C ^.L. 'vl^a a a jijtj- 0 J) *A» I 

jJaIaJlII _Ijlljl jCJfc J ij ^.Ll j| _ JjU << ~S.Tl.fl j < \"S. 

<juLjLiJI Lfcjllil £j _c — HIV ^jjj j j_illl Sjl_<-All 

LT^ (jjJJjAJi_<_u — SLl^JI J|^Ls Sj_aS_call 1 3 01^1J Sj nail 

^jju 0^^ <jAjj-o <->Lo~>l (jLs ^-jlLJIjj .<JjLox> < <A ^LLc pIj^.1 
^)Ld V Jac^. <(Llcj^jJ^ jC.jJI (jALaAjljI ^J-C Cuao 
i Ldv ^jl LA 0 clal L£ AAA <(j>\J^j jclLl JaAj La £_aj 

lojj <-» ^jjg-aJI ^-cllil jl^JI ( ^a VWJ5 IjA^JI (lA^-) 
.HIV ^jxiJjJlaH LjjfcllS <jl!LSJI (jAjj-11 <JLJ AJl^jJI oJLoaJI 


<2Lcl^JI HIV (JAIJjjJLII oLllo^ ^j-C (jAjj- 1) J|J^-C LeajA 

SaLcAlII jJlsLLslIL A _ sJLslII ^j-C ol^-> _CU JiLk t-JijJui_ LJJ 1 

^j-O <JlLlLo <JlO^ <_)| _ijJsl ^ jJ JXJ jJ Lo_Sj J I ‘.£j\ _UJJjJlM] 

j| j£.VI Jilii. ^l^Vl ^llil 6jl^. j±a£> Jaj HIV 

^J-O S11~v 11 11 6J_5j^lll fj\ Ujj jl -fjj -II ^_ilajJ 

♦ f- £• ^ 

^1_1j| (J-sSJj-O eJJu-tf^l ^_ill (—SULt^llI JjlLo j^JcLJI pi J 

(jAijjjjLlL <jL-Ol 1I I_i^LkJI (j-o ^Ajlj Lo Oj^J wii <1_^.^Lc 

.iijJ^fl <lLu_ul^J J^UlJI I J_A ^j\c. Ijli \ t n 11 ^xjlj ^j| (JjlS HIV 
^_a 100 A \m'w HLA oIj^I^jlII oLo_<_ul^J ^JilLo ^jLLl * 
I frjlrw «JU. 5_>l .(iliLollI jill^lll <j^-> lj£. Lc — <111 

t^jjJI <JlLoC ^UAj VLH^.1 eJ^iVI Jji_caAill J-A WVJ5 lA^-ll 

.<L^UJI bujUH ^AjI ^jjjLo^j ll£.j-<-L Lull Illj 


^3-jjl^ 3 ji j-i jj-u ojLili 


<^^ x i < 11 ^ 1 . \ A 1 1 a \ \ c. 

oljLK^ <_cj) ^ ^ ^ <cjJ _cj Lo£ uli Scingcimo 

<jJl^lil ( J_a Llj^I Lx_s^_^ _cut ^iJI dlV)JI £_ 


CLINICAL TRIALS ARE UNDERWAY (*) 
HLA region (\) 
HLA genes (Y) 
HLA Pattern (r) 
sterilizing care (t) 
HLA mutations (o) 
genetic mutations (n) 


o_ ^jJL ^1_a jjlj <li (jiu_ ajII 

( iLn^-c Lcjy;^ 60 ^ _o i ol\ ^ jIil^I j cj! _^LuJI 


<AjlL^. JjlAj Cxc^jJI <-iLolC . <G1a_c-^I^_J_ s U_ 

<jA.1 jjl ^j-o I^jH > ^ \'\^ s ( ^HLA Olj(^>l Mill (jl 

d ( CVJ5 l/u^Jlj (r) HLA oljt^l <nl,l jl-v_p I _ 

A h \\ , ^ a k _sl_< : 'i'\ < \S | |AA (Jjlo jlJ . ^<a!1A_o CjI^J_ 

IjaUJI (j^jllJI ^Lilfl I jjc <ji ^Jl ^lulLi i 


^uil ^ ca^JI b A un iiK 

(r) HLA O) J< Al< nil IcuXi JA^ iilaJI au^.Ij • JjVI 


_»l-*-l-l lall_ ljj CaI^ ^j-q 

p UAl 1 /Il^.LJI ^jl ^lal ^jl <<AiJjlll 6dA Ijjl 

^ 1 ^ Ij^Ixj ^Jj <<jiLWI <_ij^ill 6 j-A jljii IjJjl^. ^ _ILsJI 

A> La_ < - <J l J (j-a <L<uMLI <Aj) .o 11 dlllxv \ cVi 0^1 

.(CCT^ ol>kllj HLA oLuAunll 


LT^ C a\^ aC lt'I o ^L^lll ^—aj 

<11 J_aHI ^j_oj .<_>jJ j^jJI ^jAL-AjLil ^^JLill ^_laaJI 

^l^_OJU_ul ^A9 i^J^jJI <JlLo£. ^yC ol^Ji-<-<-» ^JJLLA^. ^yC J J-X_> 

pLLVI^^ufJ <ol <_<JJjjaU 6 jixAll <_!ijJ*2Ls ^^LsJI ^jLlC. 

pLa-cl jl j! HIV (jjjj j— ±kW jjI (^\ c_aI— illSI £y& 

dillj <^AlJj-1I IAa Laj^L jl ^jIaJJI <^_caj^fl jl j^LcJ jl 

. <JU-U < 1 ^ 1 »1 | < 1 n 1 1 oljlH^VI I ^1 A^>1_ ojLs 

HIV ^yu JjJlaII ^LsA pL-AaII jl 111 Lc \x \ J ^.1 

^1 l)-aj ((jAj-* ^jAjj-a ^-uo. <^-caJ^fl ^j-c 

HIV o^jj^ill cjV i (i \( L5 _4a2jLiJI ^iUJI)) (V . xi.L OJ^U Lc 

!jLl|J <aJjlA-c Li^Ll oLc^cuj-cjj^ ^_a <ll\ \-s. JLljl <\ < \a \ 

Ol^l (((SWW A a p\a 1A\ a s )) 

ol^Ji_cal llcl£ JlA) ^jLi <J ^C-C_caJ Lc-c < ^20 ^y^ <(2009)6/5 

JclUl jJLcjll) 1)1^ 111 I_a 1 <A Q lJJJ-*_1I jJl£. J - Sj_sJA 

gjl A^ill ^,ti^ ^_a _ IuqJI ^A-llil JijaJI ol_ cu£-JLOJiJ 

^1 J ^Vl <V\a ^ ^_A ill) 1)1^ ll| I_ij(jij-cA lj-al 

^j-a (( 1 OaC. ^AjJu)) uA <11 ^1-JLJ Lc_c < >.L>A~v ^j- 0 ^ jl ^jdA 

JjlH <^L^_> ^jA—jjJsl jjlj <(Jl^. <-aI (^-Lj .(jAj—II 

<_>I ^j«c LJlA. <_c_<_a^. Lc^ ol_ a.HI SjLuAII jjaIaslII 


^Jl <^L^J (Jl j Lc ^A <^jkJL. I^aLA^I (j^a s CjLuiJJ^A 
^.<_jjJ ^jjtj-ll ^JlaJI ^aj < is~i JiIa-JJ <j jjl JjIh 

Jjl2>.jJI JUil _4 <jlli^l <Jj^lJI fjj _ll <ll^JI pj_calj 

SoJA ol^c_cal HIV (JjjJjjlMI ^JSjlII ^Ajlj <rv.^.llll ^lJIjlII ^ lc 

^ ^HLA CjI j< AV nil OljiLJ <_cjU_II <ajJjjJ| ^ Las (JjjjJ .<_cjIa 
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< \cLlll L^liJI l^is ^_s 1Jnni 

HIV .1^11 dLui_<JjL^a ^Ac I_uud^. 6j(J_^Jsl 

^jlLlj 2x^i <e)_!2-» ^LlLUj . ^_ui^ 11 ^_s Jji_sJL 2jj _^jll 

4jlS 1^1 I Cd^lj . 4_*JL^_a I ^1 I < La Lai <J^jila <Ll^u cu I 

* 

.lala.Vl <4_culjdll ^_L. A _iL^fl JjlS 4_dJLSdll 

HIV ^JJJ iojLLlI \ \ \ C.j)lV\ .a ^Jjlll v, slluV 

■ V^ 1 £_a Lc.jp m\ 12 6dl cl! j lljjt S 1_<ad-icj . 6yb _uu I jLa 

Id^-b ln% dj(j ££jJb <4c^Jla .oil (jAa *iliJl LLci^-a 
t (4 c \ cU 4 \a \ \lo <jlL^lS 1 4c^2ua_» La jz) (2C1VJ5-Y)e\\,<x?v2 ^jill 

<jL^ cull jl 4_aJ ^^-S Jj^cj LT^ i$\ d^cl ^aJ 

_cu 1 4 j^Ij dual J ^2.11 <_LsjlJI 6^>ls ^.lli. ^_S <1_ajldoAll 

2)-*dll ^.ti^ll Lai . d I_cujjj \W\ 6 jl .till 4 j>jJ^I (Jjlll 2>^ 

^_S ^Ls <4 jL^.V 4_L^j_a ^_S 4-JU_aU 1^_* 

<<J 2x$-* xi \ ^dll 4_*_jl2llj u^j 4 ii"\ 11 ^JllJlj Jj£l\ ^UajJI 
^j-oj . Jjdil ^LJI J^Lk dljLjJI 6dA 2>° 2ubb— < - u Lxa^» 

6J.A 4jJL*_s jLlI^V 4jLsLcil <j>jj>j 1 <1 »_j^L^i ^lj^.1 jj£l\ 

t< _slLlI <jL^_a ^_ & Ljjg ^ di^uPwJ IcJj .IdidcJI 4_jlllJI 

Jsl cLjJI £_iLc^l dIjLJi^l 4_>jl_S_a _il (jl ^j^uaJsl 

^1 (^jJI II SjjLJI oL-LolAII <aKj 

6jl aAII jjlsU* IL <-JUII jl <CCR5 (j^jij^jJI 

.6lpJI ^da HIV 

dL^^lc Jji^laj 6j_^-S jiJ <ia_S^ dlj-a_<_u ^_x2a_s JjlS 

J_o^l <Jj jJa < r^Jali^a l^_al_<Jj ^ya <<LsJjj IJ ^ !Ls_Sj < jlo] 

V L^ji V 6 j j hiv ^ujj , . jsll 

fj jJ ^ b^'^J u' c5J—^ 

L^.^Lc Jjuaj ( l^L-uuualu LjlclS ^Jl cl ajJI J-J L-al CjljLKjj 

Ct^.U ^1 «uJI U I l^jl (j-^.~i^ < UL^i, 

■ . JjdC <G^Lj HIV ^jxijjJdll <--y-slio 

baseline (\) 
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<jV) . IdpjJijL 32 <biilj <CC5L5 <X nm j\\ 

2)I Lx^_a 2)_ij jxls <(2C1VJ5 (JjlLl*3 j _A i SJ|^ II 

2rMj^-!l 2)1 L. IL <4_oL 6j(j) <ls\\ 4 \* \ \l^ll 4 jl1jlcJI sin 11 

<.E> ^_a 2x9 LljJLj J-oJlJI 2)_C- l_SlS^ 3 dS _ill 

Li ‘(So ^-S i>I _li jJI dLJ 4jl^.L L^jLs j dlli _ill 

( 4j>j"S < dll Lj t _cadi HIV ^jjjJijjJLII (^^dC 2)1 L J^\ ds 

^dllll 2b->ll J ixnT 6jlcl 4 jlLqlC ^^-Lc dcL_u3 cji 
C>j l Cel dl3 a! 1 ddS . I 4_OJ Ido ^_1 c 6^)dS ^i I ^CJU-OljJ 

d Lcl^JI <JjlLl*i jxi_» ^ill <4 j11i 1I LMUI 4i i 4 j>j ri^ll 
duli idljJI ^Lc^i dljLJi^ Jjtdj l^-»dl CCR5 

L^LlJI dulij 4 dljlI^JU 4_J JjlII s 

4^2llJI L^liJI dl^^ dujljj d>dr\l ^_lc ljjll Ijijj^dl 

L^liJI 2)b 4 J ildll fHIV Jj \sll ^2 sjJl11I J *_) 

d^Lidccu-tI ^_lc ^J)TJ)2>1 V ^2-1 b ^IjJ)^ 11 j iC- 4 j2LlJI 
IjLjljj .HIV ^jjjj^jLdll Jjls 2 y* UJ^dl is < CCR5 

4_c^1jjl 1I 4^2lull LU2JL HIV _LsJI ells dis <.i 

j sTsi ^ill 4 j 2LJI LMiJI 2>* dV^b *^0^1 ^Ijj lijL <4J 

4-cjLLII LliLlJI l^ cull ^1 j <CCR5 41 \sT cull ^Jl 

L^LlCs I ^ ^1_ lsJI I ^ ji ^ ^ ji2 2 y^j <HIV .Adll 


Scientific American, March 2012 


.^^d*JI 2h° 4-il^jJI ^jlS^Ij t4 icila 
jtti ill ^_s 4 j 2j-oLoll 4\ j-\T 4_Jj^f| 11^2In dlli i ldj(jdij 

l-^j-ujlI I ujjljlLJI <^jxiLj2 .P> 2 y& .4jl^_2jlc 

JjI (2009 ji.Lc c S \ is~> (^i) (^ji-ll [LdliiLLS ^_S lUsj^cl 

.CCR5 d^Lsl_culL 4Jd»ll 4 j2LlJI L^l.Vll cj-»j _col 1 jLcI 

LlsLc<2| LcjLt a j _dc d2vi 4 c^JL»uu Llcls <2/u^J1 cUj 2_loj 

4_sl_cj_s duj^.1 4_ujIjJ ^2 cJJlj <HIV j j_idlL i^Lcouc 

olj^cL Sangamo 4ij.dJI ,4^x^ll 4_ aILjJI d^LslI 

2)1 jua j . Id^lll dLVjll ^JjJlII J^.LcuJI 5JjLua 4_culjJ 
dL2V 4 a a < ^ a du-ojJ < L^dUoia ^ <6dA 4 j2j-oL 1I dL_ul^)J 
LM2JI JC£. 2)1 LJlrcV JdS JLs-S Jjd ^^LlII 2 )1^ 111 La 
ds d-ij_2c I ^lll ^.dll dbLl^.I ^-S ^ullJI Idcl_cull 4 j2LJI 

Lua <2)^^ LT^“ 22 fjL. J-Sujl 

.4j2Ll 1I LiliJI _L. ^Li ^^LlII Ij_a 2)1 ^\ j ji -H* 

^Jl jiil ^lll idcLcull 4 j2Ll1I LM2 JI 2)L isL-iI 

4jjLs-o 11I 4^t<iWI ^j-S l^Ldlil ^1 4JLlsJI CCR5 d^ladLcull 

6 J \ ^j^ij ^) I ^j i - C\ s *)! LiUJI 6d^jj . ^dli ^ l^-^^Ll 

JjlSu l^_Ld*l _ill < cL*_oJI L^iliJI 2>A (.5J cu 

(.clljJI j-jL-^i dljliK^j 
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JfflajaUat 

gU^loom 


12/11 28 aJbJU 

2012 jxauuj /^xaijjj 



aiusLsdl ^ jx 

vv '^\ 3 ^\ ,ja C^3 ~*A\U V^Vjai Ja 

.^\^Ji\ CjMa Va^j-u O&X (j\ (_£aa J^\ 

<jfA .J > - .J > 


SjJ Mill pi n Mill Jftlhu V Cuu^> JJ) mM i( jl J^l ^V< ^ 1 4-iJXJ 4.4uT>lX oJ-J Jib ^ 1 A Ml JJLJ 

^JLu 9-ulx ^L>j (3 j -^3 <oLal jjJI SjjjlLp 4J^L& 4ojxa 4 ju jj £jj1 l^jJ) 4a^^ 5a-b 

4jj^a Soldi jox JLloI 4IL-u 4il <<it JjlXI ^Ljj| 4oMj 4u-o jX Ij-oj-o Ij-oua 4x1 Mill Jxa 200 LflTixj—<-u 

.160 SLl^-j 4«jj ij <JjLlp j^LLa^ ^Xcux-xa .j ( j-*j jlxa 
jytuUl jJ-uol <2011/5/22 £lj jLLi x^VI ^^ pLuxa jLac^I dJj Ojo^. 4 Jl^j ij— lx J_i3 

O-pI Jj Olxt Mil jX^a 4 ju jjJI 4 _a3I j-p £Xl jJI O-p IJ as j .4—jja^a I j-jx^ xa(jJ—^ 

jaaa La (jS Jj < jLjjlU ^ jSd 1 olja-Wxll ax& ojX-o^ .^L>1 Saad 4xculxJI 4a^J( Jljax^l otxa^a 

dJa£ (jSia jaJ ^cx&ta 4JLx I^ald [^j(^IsJI Ca^Lo. ^jX IjjJxuJll <j1 £-a j .^ilS j£xa OS^a jxiaJ 

^jlSu-aJI aaaadl 


iLauL 


4 _iUlj ^tlXLaJll < 


j-XUI J_Xo <j|j| j— LI S.v- v.\^w <L_il^3 J 


ut jja. J-olXj 4_lj jxxiLaJI ^jLaUI ^1 <LaL-il JjIJxxJI 

JlJ*A41 ((4_»jj» _» ij^JI Jl\ iVU,I JSLailixi <Sj^1 4JijLa 

.«Lu_uUlJI 

Cu^lal 131 VI JjaiLa l^J Jj^-i jJ oljjjXLlI Sji& J^j 4-JUsl Jlj I jo& 

^ dLJj JSj .Olj->,.WJI j^itlLuu jjuLHI JjUi. 4_ii_i<J ^.4i 
.((Oj-uHJI 4->joJI Jlj^^U Ssx1ju±4 2La1» pLuJ Jj_u jLLu 


jl Sj^J-<-U Jlj^-1 UJjXl jl JdJAJ ^^.LILI Jls ^ 

^L»J OJX&J Sj-»JxJI 4 -j jiaXI oVj—K^JI J-»jXI jts Ijlj5a j-asl 

4-»jLuatl 

Ljaa Jj^i —m 4_ij^JI Jl jaVLi J-xuJI ^ j"' <‘< * Ja nt^~i Jli <JJjJj 
v.4ur>|jxJ| jUaal 4^_al jL jl JJLj_lxiMJ O^jJI I J-»j^ j—uiLxaJI g-l—KfcV 

i ^^Ul jl ja-sVI J-ilfrij ilAil ^ I&a 4 Tit II 

2 ~v~\ I I 


hurricanes (Y) 


tornadoes (^) 


A BETTER EYE ON THE STORM (*) 
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(•) 


ji 


[c 5 L^' ±us>jl\ 


sL^I 


jj_i t^Loj^j <LuJua 

- e*W c> 


(J-=J] <OjI -^Js>a D > 

^ Lxj-> jIjI^JI *Ij1 c ?— J ^-=“ 

( <d-A L_UJ(J^> a ^.uii'j J*S A n aj . <_Ajj^JI (Jl^^.Xl jaJaJt-OJ 

^ a~a 11 ^_3 6^^Llaj ^1 jl^>_II dL^ul ^_ <-ul2 ^jjuUlJJ) 

NO A A S^)I^X_1 juLlII Sj_aJ dJI L_ki-£^ l^xil ^jJajJI 

jN\ 11 cdLajI C£ —ut\ H > i ^ J^- 

4-Cj.j.uj J^ _u’m <JAIjLII l_5u-£^I I I ( 

(jL*_ JuJu_uX) J-> J N\1 <J>_ljjlUjJI l^.iCd I Sljl j I J I^J I J 

. <jlj jj o jjJ I 

n^ a A A <U£i <_uX dA L^.J1 _ LJJ ^) I ^ lc. ^ I J I^J I J_GJl_A 

ol^JA^S *_ 2^ _*_!) dLau_ua^JI ^1£. 

3dA^ 6^J o^j ^1 j—jl 

^JlII ds-2jJI A J_oj jl jljJI JJJLJ ^^JlII CjL^.J- ll 6JJ& A J-Lu 

Jjj_Aj^JI \Va11 ^-JlLlL-oj <c_aLaXI ^ c-aL&jJI ^_2 1^-2^) k"\ a <m 

J* J *j O'^J • *-^jl^J log H IjJJ-2^ J\ 

*Lj>^aJ 1 I % c ^ UUw jAJi A_u.ll jJ-i 

IAJjJ_A ^£jJI <6jAjJJ CjL^.J- 11 JJ^p ^^-2 ^-uOJI ( ►L-JulLs^JI 

6 J-A^ .^LLlxaXI d>XJ)N A 11J^ <£.jjuj ^ ts Lji I ^j£. d»Loj), 1 X £\ A 

A^j^ <_aJj ^j_o (J^JI^^sJI (jLLullI j\ .oA ^Lu_uL<_uX I CjL^J-Lx-11 

Jl Jjl 2 <_»j£.^JI *_2_u^l^sJI aaA 6yl^>J _iJI ohj^l 

.^Ij^JI J < Juj 


< 0 ^^ D> J < 6>°^ l> j <6^1^ R> ‘ f ILc ^^ 

[NOAA 6^)IjVI _2 jLx^aj^fl ^_ iuucs La-a^jl^.I ] 


I jiL^ Lo,\\c diLo jJjlIIj JjlUJI 6^)j2Jsl I ^-2 Al^l 

^jJ) \ \ 4ulj J_o Cj ^ ^ <JLJ^j_o I ^JlIc I J)1 CjI jLjlj 

^ I J l^jJ I Cj Ljlj ^_2 IJA2 . Loj 1 4-»V 

Lo Leu I-Aa-9 I_I ^_11m Vi I j--^. <_» j!k cj i 

j>j}Q All Ij_a • J^UI j_^ILlu 1^ oljlp 

t>l^UI ^ji <L^jjJ ^jLc j> if- cjLjLuJI cillJ ^_o-l'l 

Jjlj ^ ^ 1 j . A \\*~s jJI 1_o <_>l JjJI ^_2 I^_2^JU <1_j^LjJI 

^ _<_ul 1 ^ Ac. I^aIUi <<jljjijJI ^l^<u cjLuLuJI dlt <_i-iLLuo 

tvs ieu^Ji . (1 ) (tvs) ( ( a_3u^i a^i ^ a^u^Li» 

i^ll jVI 


[jjUai <J i_ajjL*J.lj <1 _J-a-Al _>■ 


THE POWER OF RADAR (*) 
The National Oceanic and Atmospheric Administration (^) 

Doppler radar (Y) 
The National Weather Service (r) 
Tornadic Vortex Signature (1) 


- u^l - 

itexxfc \_\jtocY\ev\co 

^5^A\ cA^a^jAX A.CA->^\ sj\ J^i\ <^s\^s^> 

<laAu^ A\ <C^A\ Aaj^Na^IsA ^2^3 ^\x. V\Okl\ 

AuaA\ ^sa cNx-V'cAX ^ ^AA\ jaxI^ cA=»aaA\ 's jaa. iAaa 

. (^^jullAN S^\ ^ 

^oY\x\ \_. “ ^ac\C’ Ha'jfcs 

Isj\ j^i\ a.cA->^\ ^a^aA\ Aj-^s ji\ \ ~A.J_i^lJ^ < JA^> 

A ^£.\^ ql. 3 tHOkk ^^=A\ cAaaausA auAa^W 

A_a^usA\ \^W_aa j\^ cA ^cr^A aa^^AN cA ^s^.~Cs 

■ 3 ^A-ueAN^ 



JJ£. J -<_U 6jij —ij 

f- 1 ^ frh>J LT® <=5—^’ Lf 


jL^ J J 


(_U Li I ^ \ \*\ 

Ii .2011 


(>0 (_y 

_*£ 300 ^J_es SLl^u luj^_es ^ H ^-2 ^LaLLo 

^_L Clu-^. ^I^^JI JJjlJ ^jI^VI (4 ^ _uuJI 

.<juj|j 750 ^-vA 

l^iUI I <jul ^Jl p\j^\ <\, .n 2011 ,n 

500 cj j I 2j A j_2s2lII cjL»VjJI ^^ < t< A I 

<A uuJI dlt J \ A^slcl dum LUJ dllj ^j£- A A 2 J .A 1~S. A A 

Jl^^.^1 ol J^.1 2)-° JSj.w < n^. \ < 1 Q 4 s ~*> | 

<JLJ jj) A> a — 6j a tiC <JLJj^fl <_i uuLLlI ^-llil^ <1 i^_ 2 sJI 

^J^IslII <_»j£.^JI j_iu-^Lc^fl CjIALuAlJl 2 ^_1| (j^-L»6J _L 

Cj^) A2 J J AI u'ui — <_!l2s2jl1I c_Lu^I ^*-11 ^ 
f2012 jxLc J^l^l L_2u-£sl ^sJI 6Juuj Cjj a a I ^2J 
(Ay^aujl 2012/3/2 _^^Lu j \ 1 cy \'\ 2 o_ 1 ^. 

N t (i^fi | I d) LiX^ 6^ a VtC dl I ^-2 Lu^uAuu 

. <j5L>^_aXI c-jj) ^^. II j 

<Ju-U UJI <_AJ^sJI JI^^.XLa JjAIII d IjJ 1 (jl 

^_2 T_)j_Lut_A -LuJ^ -OJ A^A^-La I X| t A^-a_2^XI Jj 2a 11 ^_2 

( ^(NOAA) ^dJI dSXJdl^ oLKi^aU 3-uIojJI Sjl jXI 

^jju_uI^^J 1^ JaIju-JIj dil jIj)^>JI ijf\m ^Jl LdL^.u 

t_Lt^al ^*JI j £_a( Jijjl J_ya ^_>_\Nill d)l2j I <JLLal J^. | <2Aldll 

l_2u-£^I^*JI 6J eld J a A 2 1 Ju J_2su J^-l <-U2^J <<_Au^jJI 

^LAa JL^. .dAL aLuAlJl2JLa JamII j <_a^1=l1I <_aJ£.jJI 

^ j_2su jl^-uuJI J <(j^l L>° ^Lc Jjljj < Jj)^ ^s. II 
ll2j ^c_JUUu_u Lo_c <6j-AjuJu <JLJjJ d^jua <dl <_u Jjl2 

^-O^J ^ aA^JI _A l AJl a uX) <JIjlII J a Uil < Ljl2^ 

.^^.X-ILa ^Lojl^.XI j <2jL*JI J-ojJu 
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Lo I jl < j| ^ < jl_)iVI Jjd _O 

g-LSj is~>\ jl —«-o 1 d-° 1 d^>—si 

d 1 Ld . * I Idk (J-jLo 

^ ^_ddl NOAA Sjdfl d^-*P 

I d_C d^I_<-uJ I I AA ^_Jjlo 




dl 


4^ 

^_oVI j^j <J—d^lllj -«-u-idl ^-S 

^j£- d-lj^j ft-dlc*. <JLJ^-cd (_£^cd jJI 
t 2 xj^)JLjVI ^j-l-C. AjI ^jVd ^jd^C 

.Google j *\ Id I ^d- Sj j.Lo 

l^_» olj ldJ l Ldd d ^^Tt j 


• a’WIIJ ^JjlII _ 

UjLo j_>d-J 


oVL^JI d l jj^jdLsLj V <<_d_c Sj^_ 


d^-b <CjjJ_ 2 JI <JjlLs ^_& ^IlII 

<^jL±\ ^ju-^Lc.^ 1^ £.—^doJI 

1 \ 4 I I ^ \ Q . I \ « -^k « *1 ^ I 1 L. 4 1 0 ^ 1 <4 

((^lad-i ld|)) ^Jl _dill ((^jLoLj Id I)) 

<"< I ' \ 4 <jijld o^ Aza* IdjQ 

^Uel ^ JUJI ^Sl^ NOAA Sjl jVI 
d^zd C 5 ^i <£a!j>^. ^-dJ_c <_x_sjj 

>_k&CLo aL»)) f- Id <jdjd ^ 1^-^k. 

. ((<_>1 (J 1 *}Ll 


diVI 


■“ <_s—^ 

i_r^' £-?L$L>^ *'j—?■ f-S- c O-“=“-‘ :> 

-<-»JLJkO d-L->J) ~>k <d J-O 

I \ \ \ t m ■ iII d^ <2011/5 —dJI 

jJ (J^l d j>^j < < i ^^JjLaJI J AC j <4 -jL*JJ 

I ^ 1 ^ IjA^.j <^23Id-JiWI d-° I Aj-a d I 

dsJ .dp I Cj— isj <d idol 

<jLcLojd.VI <IL»JI < t j^l^__> .V> Aj-LoC 
oUj I —s ° < NOAA 

<di=sjJI jL 


,VI <, 


o-° 


<loC 


jid ^J-II Lo _A,.td ^_lc 


2011/5 ^ddl ^*-1 


2009/8 j^dJI ^ (jj^u±±a dV4dj^ 



<->l X <(VL> ^k 4?!^! 0-° jdjll ^ld^>f 

<j_<-tfd Jli_<_u^ ^Ji_<_o^l^ < a_j j-diD 

d-° ^ 6-° (SMS) 

C^i £ r J -A>^ ‘djJdJI 

< l ^I—> \ —k ^ ^_a 4Till v ^ ^o^k 

6^)IjV <_»jL=dVI <11^9-11 olJ-» 1-0 

"ji 

^ \ o^k i I j 1^ . _3cs <_> LdJ L» 

Sjldl cjI^j _i j-dlJ I ^Jl j^.^kJl & j as 

(_j I 0*^ o i &tl—A (_JI-o -S 

SL-atll ^k.^^k ^j_o JddlJI ^ 1c JC1_<_d 

es- 1 ! 

A> — < e^.t A> 


I^jJ I I ^d CJ^i_ilrd _dj 

0-° I JAC <LaJjd-o < \ o 1C oLci-dd.1 ^_3 

0-° d^II ^dd ^j) l$dl<LoL> CjI^ 5-LadJI 

. Aj AdlU 4_>Ld_<_oVL> 1 ^k < Vi^fl 

OddlLo ^Jiddl Ajl^l=k2kJI 6AA d^O 
^JL> 4 ^ ^ jUJlilj <—cljVI ^Jl Cr^J~^ 
d-^J .<djuJojJI ^d^11 

d-»I-il ( _^ald tn^l ^.Ld 1-<d_»l 1 (g d i 

^Lkdl <—^Ijl ^-cxtdl djj 

I ^.1 J-d t_uL> LxJ I 

Facebook d^j—^ n dll (JjLo ^cLod^VI 

dj-o^d Loc d^-^^1-1 Twitter j_%>dlj 

Lo ^l^j^.1 &jlddl ^JLojd.1 d^ dJjj < < l» 


^kLdJI ^ju&I o^k II d d^d cJ-° 
ASj .<j(jldJI i-d^dl (J-t-da) aI^Ij ^kL 
^ald <7>^fl d-° AA»I1 dI l^-S_dudl 

d^l l^sco_<_u 1 o J \ C Ldl _<_u 

(J^L* I j) o 1c 1_ode ^) ^| j_jj 6^) 1 3 x s~> 

Id^ladl i <<l_SLjjd d"° ^ 51 dl 

d-° AJ LI I J dG 1^ jLld ^ jd. 

. Laji <^^fl dJj Lo_» ^^^.1 jl o 

^k^UI A^kl Ijidj £-^>11 d- Q J 

. Adldl IaA J_ILo ^ 1c <^->->k Aslj 

kdld - t^iuLi I^Add dj^^-l dldfc^ 

. A~dl (J o^k o ^ 5 !^- ^lo^dLj ^_> J^k^ll 

<L> ullll dp < dj^ > CO-^ 


FAIR WARNING (*) 
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ITMHi 

KL*a 




V <TlSl jl L^Jtcu j^ Jj*^*>< sL ^2 jJIJ 

.4AusIaJ| ^ <U£3 <Luljjj ^L»j & 


r jMjil 

£_il jjll cjlh'4\u<YI 
<Uj ja jit j^Sd Lsxifc 

5j j^J,l judL» , 


j^ uLo^ ^ 3^ jl^lj-11 j^ jl*u^ jt^j 

^jjjXI t_>lin4\ui^l jIjIj .J^auJU j-u VJI CjUjI 

pLaJ»1 <Lat£ ^ j|j|jJI CiUaa-a ^1 tLajua Ula <Jj^ (^jJI (JUudN 

j\A\YU,l SjJ3 ,ja jaaS j^a. ^1 j.At^.1 jl «Qluj ,ja j>.\ VUI CiLi^f^Jl 
4i^iuaua jl j|jj .Sjjjadl ^jJai.1 O^^la^JI (3 ^^ -U-Xa-j ^^-Lc juj^aJI 
£amIj (jUsu Ajalu JaS JSVI ,^-1^ j^jJI j^ « ■ 

j^ <La-i jjJj J ^iSl <ix jj-u-» I jau jja jl j^ jdL^Ldl jSLu jl fiQlui j^s 
.J^bl Ci^^J Ig-i^J-A. J-ii <Liau 14JI 3_»^aJI Jl J^VI I J*' '"< ' 1 g-LauJI 


CjIaLu j^J 4j_it 
uli r>4'u < 1 ^1 jIjIjJ 

•£J J j tl 


«UjL3 




JSuJj <LiuAA-a CjIjIjIjJ JaI Jau j^ CiIaIaa JLajI 

j^ jo^aJI jtiiV’dI j^La3 j& £jau1 l.iu«|^1 £3Laj 
.<Uau 14JI 4_i^ aJI JlJ^VI Ja§ ^^jlAi CjI jl JaaI 


aJI t_uj-ul^aJl jJ 
j-LAJ uLjUl L)Ku tl 


(jwi\ ^) ^1 


Sja jfc jilaal 4,ilntn 


<jLlai <j-a ^W||\1| J<\ 4 Vi ^_3 jj-sjl 1^-1 lilt I 

jj-yAJLO <Jla J_>V ^jJI ( j/^kjJI —lala J-lix (jl 

^C-J-ull ^j-A < A.^1 ~S.l , A ill I SjjLJI CjI j-lJJ (J^. I ^j-o 

^Ji^l 5 jj^. CjI^laj jl J A^| ^_Lc J£.l_ (_oj dljjj (iluu-vj 

(jl jlc <j| <JI-ill JaJ-LAI -LAlI I dJjJj liluy^AJ 

. ^Lj-O ol ^jauJj ollA 4 ^ ^.1 J-l IjjJJL^JLl 

/>£- 1 ,^,\lc (Jj_LA2LiJI jXJLi _ jJI oLaj-lxll (jl I_oS 

^j-o SjjJlaasJI ( J_LlsJI jJULOJ ^-1^- LaOljI JcLlaiJ < K aVij ^ui_ lal^JI 


r ^ 

jl J ^ x Tnl l is-ijjJ Lo| JUl^l 

1 ** 1 ^ A jU . I ■, V-*^ ‘ I (^JjlAjlaaaI I 6 j-^ 1^5 ^ 1*^ oif 

cioLrvj ^.jI^ y^JI ^_>j^JlII oLij 1 ^JLLal ^j-o oIjUjJI 6j_^ 

14 1987 jxU 4 ajl 3j 3.5 ^j-o ^-llaijJI l^ia_ laj^ILo jIj^)^ 

aAL^JI O-S^Jl ^_S <^jlS j 

<transformative jlj)j j_a jJjijJ jIjIj ^1 £ oj 

-oul^. 1 cJ^Li ^-S <^LUj-s.^I JLi c th^-^3 ^1 VI 

SJ VI 


il^xJlj ^IjjJI J£.L-oJI ^Ij_ ^Jl < I A^w S (^iJI ^Usl^aJI 

ijJJ^JI jL-OjVI ^Ju^Iaa^JL^.) A i La Ij_Aj .^LSjljjlII <-»j£.jJI 

. J-olll 6„L-il 5 _jJj_a dlllA ^jl L_^l_itiTsI ^j-A 

i^x^tX^fl ^,44 LA (J-a 1 JLi \ La JjlC <A^aLi. <jla-A I ^xjlaal^JI CjI^Lu 
^IlJI ilUJI . 6Jj.^Jsl jj>\JLlL> 5 jlJj>A jJlC ^l-*--!|J|J ^_a 


^-lc jjl_3 <tix»l_ la)J(J_3> JIa <J|J^JI 

jyU JjULAlJI ^ A < Jlill J-U_LAI t£j\A\J ( JyK,A jXJ_LlO. 

<0-»Llaij ( J^> ^1 Cj LsjUII ^J_AJ .4jlLaj j ii^lsLA <LLla^Lc 

J 2 

<L^.j_a!s ^ ^ J-t-^jJI <Jt^_A J ^jljI 

<LiLLi| jJLJ ^^J-A^l J-^JI _tAI IjLlU 1 ls~i \ ^j| ^_3 

6 JJ)^ <c1uLlaiJ j-S> ^lA^-II ^Ajla j .jklJI ^j\~^."\ a I ^_3 

j^^JI jljl^JI ca— i-a^ 

l^^JlU J-laSlSI 5-y3j (_5-^ (Jj) A-^^w 11 ^I^aI 

^Cjj CIajLlaIJJ^ LaIj^.1 ^1 <_A_LA|L^JI oLlJ _LAL^jJI J_^. Ij 

c j^i iiUlJI . dual polarization oliaSj-uj^l 

II ^I^J I (j-u j_^ I <13JLJ ^JjALII ^j-A (J)A_!iJ^JI j/ _IjlAJlII 

^jLl^.^1 ^_3 jL^JkJI CjLl^.j jkil oljliaAl ^1 • L^Lla^j 

j) jIj <JjLajla Jj-U L^-Ljl^j La-a <aal4j ^^^fl ^Lui^fl 


tornadotracher(\) Up 1 *•' 1 ""' UJ^ J 2 ^ 1 ^IJ^S VI j—L>jJ 
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_ _ J «3"t. ,.t I djUtj _ 

Jill II (jfi < UAJ 

w ljjaJI Jl^VI j 


. I jaa£ Lb jxJu v.a.^>I jjUL> J^lVUI ^ba 
JISL_oIa jl—us JL-UI J i i mi ^ l*a 
j|j_^>l jYI <>—*3^11 (>—\i.VUI 
oa^JUI oLjVJJI JK Mil oIjaI^a 


Hiaj 5 j <>lc ^jjl 4 ib <<ijJI 1 ^ ‘i .1 <i 
.j\ (j iabin 4 _aui jJ oj ib7i Jl J_jta 
j| jjj ji jA.WJI Sja Jla <dJ j £AJ 

oIjJ—^ (J 1 ml 5jA_lS 5jl_»j 

4 i < .ilaJI 4 _10--J1 Jl 

II L5 _jlaLxll J Ml Vll I 4— ^LLI 

.NOAA 5jl jVI 4A<Sl^ 1uai 



CulUl JjLluU ^bJI J^JI Jxa 
.<LubjVI 5jSJI Li jjSsUs 


JjLcoJJ J-iSluJU ^ j£iaJI j-»-a 
.4-ubjVI £jSJI Liy&lb CuLUl 


SjHI Jji 4 IjLj :5.u.u~^. JjI^aai JMbl NOAA Sjlj^fl 

polar- ^.ikq jlj^ ^ geostationary L^sjVI 

tjiA iVU,I jiLuja Lxo Jit CjI j j^4-o JLuj jl 5jjla ^orbiting 

4Ausl*J| 45 LLxlLuj (_^jJI jLwxaII Jcbal Ciljttl jl -u^ol ^lc Jo^aJI 

j-uoJJI SJia jj.a!uj oLiLuJI al&j . ^1 4iLbl <£j_l1jJI 

Ol j-i j ViJI Sja Ja JiKunj <Lijbi.1 ja^Lc^ I ^Jl 4 u tiMb ^Lal Sj£. 

I 4_u-ulaJI <Li^oJI JlJ^VI £ljl ^.yi^i 


Lg_> ^c-oJ-LI ^a£. ^JajJ ol^)l J)_ci CjLiI ib i^lLi J_ juulII 

jjLs \o JLo_Jill ^_ll £jxtrrilI <jL^jl1I cIIa 

LaJ I Cjilj I uba 1 ^ *11 A n Ni ^^aJI Cjl^)biJI 6J-A 

J^.L-JI ^_Lc Lo I • ^Lu^juaJI ^ 4a_1Lo _JllI Iaa ^aa V_p 

<_jUsL^jLi-u^f I 4 aLLi ^_oj ~y s ^1 (iii-^- < JLajJilI ^Jl 

od-^l jl A ^ r “l C5— 3 

^CjJI _Jj (JjlS j 1 

. 1 ■ <! C-) ^ 1 Jl A^*> 

jLx-^a^^fl < 1 A^l A^>*i^kl ] <JjLaLi_m*i iL& .P> J_ ^jLsljj 

4 _<_ cu Jjl [NOAA 6^)1 I ^-S <_ 1^1 _ Jl 4 _ ij) ^.11 

4 ij -s. 111 1 g ^ J i- L-t-Lj -^.1 6j(j—LJL c <-^1 jl^) 

j_JjJI Jji_<_u <_14_^^L-oJ ^_sl_Jn^ <_lii i_cVl 


I_J_i Ui_o _<_ul I jl < J_c\*i^k i Jj_i^_i 4 A i^j I J) a^>^ 

I - «-A^I J> -cxt-iJI Jjl oljl jlj ^— s 

Jj-o I _<Jj 1 n 1 w h*i iU> .4 _^ 11 Jl 

*\ _c\l.cj j/_ij_2JI (Ja ArrJl^p (j\ _JLj^ll jjAAi<>.\ ifrtl 

J l^p I j I J1^) j I 3lL^.V I I ^ I cTi^^f I 

. I _4__ 1 J)l _^_AJ J_o 4_ AJ. _2sJI 

J* j *J e > - fc '- ' -* ^Laj < I o<~ . I j-a 


Improving Weather Prediction (*) 
Hurricane Irene (1) 


J^Lk j I SjaJt. ijjJa-o Cj ^^LJl cJL_ uj S& 4jljjjJI L^jlS 

I ^.JiYni J^l dJj J-JlLo-coj _cu^fl <jLa <JJJI 

^ J>^il ^Ua-JI 

LJl^. 4_ilLa^pJI 4 w) 1 1 jl_(-S^^p^fl 4_"S. 1 ,XS~*A 

dual-polarization tl mi^I 9JISla JlA.jL 

Sj. .JyViII 160JI jJajJ oljl jIj ^^ technology 

dJj ^— fill Jl cj!—aVjJI ^—s 

JpI jJL ^ _ 1 jj^JI (J -43 • (2013) jl_aJI ^.LlJI -L_^-»l^ 1 

oVj)La^ II 4 jlsI^)_oj J_x-saj ^J-C J£.l_ ljjJ 4jl_ijJI 6 J-A 

4-^il»JI 4_i^2!dl l^pjJl^p 4 I 4_* jCjJl j ^ a^ alc^l 

4 JU 1 JI &J_(fc JLk.j| 4 _lS . 1 (^jJI dx^jJI ^_Sj 

4 1 lS*xA Jj_d A^J A^l*l^kl Cjl^pl jl^p £-1 ^ ^ 

JjLjj^JI J^jlajulLI j-ijJjLi 4 i\LJl 4_^^>^-11 jL-^^j^l 

. Cjl^pl jl^JI I Q 1 i 1 ij^j ^.ll I *v \ \ N ^ 11 A^a II ^p_i- ui^i 

(_sY;-<^>^-11 jSjr* 

Ljl ±A 1^1 A^acl 4 j3J_1 ^y& JJ| 4jJ La-Ill I 

jt < 41c! -Ul-^. Lo jJlC cd_1 Jj <^pl jl^pJI I Jjla Lo J_zali_ ljjlo 

^.Lc. 4 jJ LoyuuJ I 4 a^,j 4 _i_uaLJI 

Jjl 4 4 A^itaJI cJ 1 a J*^ za- J)_o Cjaa J .2011 

^jjJ)-Ll C-jUa-^A LJJ*2 I 4 aL^A L^_l JC ojil j 1 IjJ obbb 

JLJLj CJ^J —Ll^JI CjVjxo (£j —caJ ^ 4^J ^A^l ^ -A 
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w »LauJI ^ jjj-Lfc 

^14' g.jk"' ■ v oiji jl^JI (J-t-skal ^Ha^S < ^ j>lm 1 Lj 

JS_JU Cxi^. Cj lh> \^.lI J_a.I J j I (J LlcJ I J^> J )- 2 ^I t—;uLaJI 

^_lc JjAaJJLJ Ja_* 3 ^"^ ^j^juuulII jl_a <dilj_lj • J—f^sLc.^1 

^L-is,jVI Jc oLa^l»_a ^\c. Jj_ u^J] satellites JjIj—<-oJI 

CjIjLu ^_1c Jj) 11 Lt-skj) 1 ^ Ac. Jj Ji a~ia t LaS < 1 ^ \4 

^JLa-a A I ^ IA J-a '-fl * lc Jj) a. 11 ^jJ I Cj Labial I Ja^2 

NO A A 6jI jVI 4-*jiaJI Jl^a.^1 Jj|^_i_u . La 

L^Jjjl ^— jj oLsLaJI j-a 4—111 90 j-a j—iSl 

< J-a^l <LjkJI 4-jjjaJI CjI^_aJlL1I^9 4jlojjJI 4. w) - J 1 oIj_ ijulII 

C-)l^)-> J-^3 J I J^a.1 J-a *La_<-uLa. 4 jlo_A1 CjI J CjLjLu 

. Ij-Jaa. 4->A~y Jlj_a. I Jl_ alla.1 J_a aLI 6J_ C Jjl3 

J* 3 " 

^.^ALljU <4 \ A nLi-U^I 4 \\\ 0 I C-) LoJ)J-3l1I 6AA _<_OJ J^_(_u_2>Jl]j 


SA^AaJI CjI _j Laid I J^s <1 


NO A A SjIjVI 


.4-ajLaJI ^u-ajaJI dJjp* n II Jj) Ac. 

Jj|^_caJI 4-Ls_i_ul^J ^Lu-oAI ^J^l jl Jj^ J-° J^-lj 

4^jlSjJI 4_>j-aJI aIJ-JljlII Aal J_Jail Jl 1^21_Jj J>a ^2.11 

4ji _cuLaJI <LjjaJI Jl^a.^fl CjVL^j J_1aj2 LojlS Loji_ uj Vj 

CjI^J^wIlII £>2-& JlLa jl J A^>l Jj^_ < “ a ^ ji=AI 

J-a Ja_Cj2 u.i IWVi 4_s^_aJ I J I 4 jlS I^-o-S . j) \\\ J-a. I I JjlLo 

geostationary 3-u^bjVI S j^JI JjI ^lu : Jul j-^JI 

J^l j—<_JU .polar-orbiting ^-iK^ jl J—j jjjH c5>^1j 

^J-O 4jul*_g 4_Ll^j S <ILslli ^_ill <<X>llJI 

IjJ) A^-s J_i_ujl < 22.000 ^_a2s J^LajijI ^1^- O-^J^I JtJa_jt_u 

)> j t J Q "y 11 11 .^a»j^fl ^cJa_cuJ 4_L-<a I^jLcs 4 \ xti 

6J-A ^j-o Sj^Lil j(j_i-oJI 4laj xV«I I J A \ a 111 l Jj^la <^j£. 

jn^^k ^yJuJ111 ^ lAQJ)J-a-^H CjI^jLs ^-Lc Jul^ _<-uJI 

^ I <LCj_<_<ju j) n ^^iJI c_L<-*al^-*JI 1^ ^j| <4 ^jlSJ 6j nif. 

iijkll ^)Ju-<aLcVI ^9 ^iJI Cj I j \ \X\\ I I jjj ^ \ Jl 


. phased array radar cMA v 4i4t^> 

^ t5L> aJI ^^UJI 4 JUJI ^LjJ iljblj e. 

—.i, ( _ r k O -i j jji ^=>-lj —a 2 jl 

9- ji " 

_ ljj ljjla ^ ^ La . LJl 

LcLLlS m a d ^_l£.^fl J^xj 360 i-^-lajLi^o <iol^ 

eJ^LiJI Jl Jjljj .^^aJI c_S^JlJI J_o Ijja x^> 

^Jl ^Jl jl jlj-II JjAJ < 6 !iLcl ^1 4 _la-<_<_• 1 J_o -aJI 

^jlII ^j»I^)_^jJI ^ AC • I Ji^-a 4 jlI a« II |J_usj 4 _ii^ IJ 

£»jjl 5^L*-U —<-*■> 4-^j-^ Jl ^^.1 ^1 jl jJI —i_u_o_s 

c-J^LsJI ^C-«-<jl 1 I Ihj _ lL 6j a he 

J\-» Lo 4 _sIJlU 4 Jj_lu 4 ->^-y. Jl ^^.1 J^Lk. 4 _Lol 5 L> 

.JjLaj 

q \ kis*> ^)l^l^> jLs ^1 jl^J La^Lkj 

slILo LcJ^. 

.olpl^-ll 

I j . j 4 JjlSJ J-c Ji I L_Lt-£al^xJI 
(( 4 jJ^» J-c 4 _s j-^Jl jLx-ia^^fl ^ \ a ^>1 ^>.I J*\^ s Jl 431 _Jj 


J-^l^ll 

4JUI ^Jl <L^.LaJI I_ JlIc <43l j O-S^Jl ^_a 

_ ljjlA Cj 1 \1^C- J\_> 4jljlcJJI SaII \ I 

J-° l/- 


^UJI CjI_jIj^aII icj_i_u_s 6 JJ^1\ AjIj_iuJljJI 

4_sL^ 2 <^>-^1 4Cj_i_u_s I ^ Jl j 4_»AC^JI 4_Lt-!aLsJI 

Cj-^ 1a 1 J iJ . I jijJ I <_-U_i_ull ^jJ I Cj I j udtjJ I < ^ SI_Lai I 

I S \ S ts*i L5_^ J-^aII I_^-SjijJiA <jl^-Li_ <-o1jL&> 


.(^IjjJI J-o_au V dllj j£Jj) 

V^J-° A^LT^ AJ^ 

jji^I o I j x^-sj 1^2 La <^Llo 515 j--yj ^IaJ) (^^Jc j_aJ ^Jl 

J_o 4 _ailLa-o CjIajlUJ 4 _j^L>jJIj ijl j_aJI CjL^j J Jc ^Lu-aAij Ls^Is 
^jJI Jj|^ Mill 6 AA J-o 4 jlLIc. <Cj)r\^s.^ .^£j_aJI cJ^LsJI 

Sj^ll^ /^(LEO) jVI Jj^ jl AJ ^^-lc jJJ—i 

. 4 r 1 1 1 < 12 J^ l^_Lsli 4, wAj^fl 


EYES IN THE SKY (*) 
Low Earth Orbit (LEO) satellites (^) 


bljJtJI Jc oLajlx-^ Jl I uskjl 43l^-aL» J^a.lj-11 

£j\jw >311 JjLa LJLa. llLa j \C- l ^ dc Jj a^>^. II JJ^-* ^IlJI 

o 1^) \x '\11 JjL<-uJ Jl J*S a ^ ^1 ^“LjijJI JjLa. 4 jljj _«_aJI 

. 4 S is** IjlJ I 6 J i Vi ^_S 4 jljI 

^)l jl^) <j!JII jliaLi Jl Jj^)_a.]j <jUL_«_aljljb> J X "sj 

4_3L_sjJ J_a CjIj-*A^Jl!I 6Aa AjU Jl LaA^J lI^A"^ * 

i a-°^I J^ <4_Li^J ij- JlC ^2Lai J_a JSl^ I 

4jJIjl 1I 4-Jua.Llll J_aj .j_sjlalllj oLa^VI J-a j_ ijlC ^l^a.| 

<ajj1 LfS^z o' u —*A; A'A'» j' J b a!—® 

^ LL=cV 4 -jlvI <_uV Cj La.j_a J Ll^j «_u Ij A ^ A-t-^Li ^^ IA-l I 

A-aJJ ^1 ^a^I ^^LsJI J-^ ia.jj 360 ^JaiLJ 6jA-^ 

J^jLa. LJI La I . (^j^JlI I ^ J^_Jj I ^ (^jj)\a. 11 ^ J La JlI I c>J£J 

A^l aJI (S3 *-*■* 1^9-Lo-*—i ^J-3 jLaj^j 42_sJ_a 

J-a AAC a A a_s JI J_aILa_ll J_aj f4_>^->-11 (Jl J-^^l 4 -JlsIj-I 

A_a Jia.lj-11 < sjsx^> a'^'a x ^J Jl Jys < Ji^fl ^-lc J-^J-^^ 

2j-JUltl 4-s^-aJl Jl 1 4_!Lsl^_a CA l^> IAI a 6AcLLII 

. 2 Aa-lil ola*2jJI 
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,LakU 

A 3. \\x\ 


£T_AJlJ -UJ Lo-o < Jj3| J I <JJ- 

IjS-ll £_»J_t-uJI jljl 


aA JfS ij-Aj ^-!J Al 

-CuV-l J, aA 3 ) <Usl j-O 


jV_kV NOAA SjIjVI -k-kkj 


^IslIa JjU ^JlsJI GOES-R JjI^-ujJI Jj^ju_u dilj 2)^ ^ * A 3j 
^ lightnings L_^ u^L^U ^ 


^3 


J^clj) A^ 11 kk A -tt j£.l UlJUlJ . ^jsJI Sj^JI t 

JjJlII CO l a A aj A>.xjj ^ I-3jjI LT^" CA^J-^-II i>yVUI 

^jlu-ljj . ^AjVI jtk_ ujj i>k_uJI ^AjJ Aik ,ui J^ jAl J 

JjlS 6hbJ Cpl a A ajJI 6J_A S^JUij jl (J I ^_1J 2ok^-»^l 

AAk]| ^'GjJI jJjJI JJkjfr (j-° jl 4 jLl3J ^jaViC 

(l Ul_iLi_dl jj-ljMj 

^jl JjI j-<-a ]|j jl jljll ij-ij-^JI ookklll 2r JLa ^‘ J 
cokkJI JlAjI (j^-1 j j S js_> oolj-> oAlll cokjl ^j t<iAi 


^J-O Ao jlill J_ulaJI Cpljp a n 11 JVA. LEO JjIj _coil 

V* duytAi js_j < jA-uXI At thill JjI^j-oJI ^UAi 
^JlII Cokkdl JlAjI u_3j- ujj . Ijsjkj I 

AjJ^-ll JlA jjjjIa jkj ^_3 Jjlj-uuJI 6JJ& L^J_OJ^ 

C01^)1 uiAi jyA\ L^_jl3 I oj j\'\\W Colj ujj ijfi _1 1 1AjJlj 

sl^sJlj J JJUlII dL l^J_ _ujj Ajjhil J i_uokVI 


jkj ^_ll < -okWl 6J-A £-J-a^. <j-° ^ lie. Jj) ^ 11 ^jJI 

. CO-Sj-H Jjj-ll j-3j-» (jl uJJ_cukJI j/nll 

kjlj ^j \a s ^ Cy* ol jA i 11 <Jkil Jjlj <_u 


<Cj ^ J_i_u^Ju_uj .<^jIUI Cjkl A A l^llj A 3 \\* 11 A> J£-j_ll 

^-JJjSLJLI ClL-^jXb jL»-cllt-uMJ 6jj—kll 6^->VI ^ 

< cj! _oj_L*_o pIj_4l^JI CwCi j microwave 

jkjL^JI J I J-^. <Ju_o^-A jLstJ^I 

l^kj I J-^. <_o^_o c.)Loj)-kl 1 6J_A t_a^L*_l) ^_3 

6jlj_2iJI ^_3 ^Ls-Jj_<_u 

. i J_s J_<_L <LLa-£sLc ^_ic I^ ' '<jj) a j n> t A \ a k4 < A 

^)Jl3jj g-lj A^kll Cird is_cI^L jls_CJJJU-uVI ^>. I 

^ks aAIIj <(_i^kjJlj _^-11 oL^jJ-1) d)l_ ojLUI dl_t 

Ls_ cjjlLljjVI 6^^.) Lo| .^.^jJlIL 6Iks 11 j_i£. ^kkll 


J 


<JLJLAjJI Al^il ^^jJl 1 ^j-c icl_ uj JjlS LoJAa 

Js 1 <iyA* 6 j_L jk^cl <JU. I_ ^.IjLa _II 

. | 1 3 h A a ^ x, AjJI 

^AII 4jljIjjjlL!I ^_^I^All JpVill ^ jkj J_ ojlXj 

^j-O kjACj < Ul \ A \*\ 11 oMcLslJI J _2bJl L_^ilsJI <\ 

^jLojJI 6J-A ^JIjlj ic^_ <_uj j .Cjli^isJI 

<iJkJ| < \ 11 u_3jj kll j Ajj^JI Jl j^.^fl ilk. J_jlaj ^iJI 

ilkJL LjoHj I LjJIj _^Jl ks aAHj SjIjj^JI 

^c_kcu Jj-S 6 Jjloa _uj JxAH 1 k^LsJJ <LiJjL3ji_cull 

<S* C5^*J ^1 AsVI Cjk 6 JAJ 1^3^ C5^*J 
stratosphere j.i4ui^j|jIL-oil iik ^_k1 ikk js-i Aik 

J-O^fl ^jl-3 <dlljj . ike 30 ^ck_ UJ J-k ^iJI 

io^jj J ^.1 {jA code jk a n^fl ^Jl ^kv_> 

.<jlsIj_LI OirCi Acj) a Aj_o <A \ a7i kkj 
Ok Ldk. ^OiJLujj JjljlLII ^jkj ^jlsJI ^Jji a \ 11-3 
CAf k I^Lujlc ( Ak <^Luj I 4 IC JS ^kiu ^jk^^fl jt-kuj 
oUkJI <L^.I_ujla Q^s ua kkj . ls_)j-c ^kc 30 ^ 5 
oljfiiJI (Sj^* ^ J^A<a 1 j ^ kl ^3 j-ojJI resolution j. 

6 -° j J» l3^ lA (S J ,_jlJI 

^jl^ ^L*-a .l_3lu^I^sJI d)' 1^3^_k 


BILLIONS OF DATA (*) 
the Joint Polar Satellite System (^) 

^ "a aV\\\ 


^_3^ L^l3 Ok^-ls-ll J_ l3jj l^JikuiLLS AjjjIjlII ol_^1L 

^jl£. oI 1-^3^ Ijkj (^jjsJL 6LksJsl J^kkll 

.^jkj^fl ^ukuj ^-Jl-%. ((^.j) \S II 

^ ^.1—j1 4— ' Jjls ,_^1 2011/4 —jJI ^—aj 

4JLJI O-kjJ^) I ( ^ UJ 'X 00 k*^f^ - i >i $■ k.J_A 4 Q 1^, k. 

Cu5k cokkj NOAA 6jlj^l_I <S_>kll ^-jk-il jlj-oJI 00 k 

<LojlA1j Osu 6jI jVI <S0^J LuAjI ^kll < _AuA^sJLj JjjlLII 

^lljj .((L^j^i ^_S AjlA->jIj <S->jj^)) JjlUJI ^1 <^jkjJL> 
<<S_jjjJI 6J-A Oj0-2i. JjlSj (J-J-ll t ^_3 jSj-tl idllj 

(j-“csi 2 —<-OI IO)j —L^o Lr k.1 <JU> J— 

^j^s-s^jlj kj\c VI &jl j _u^l ^Jl ^j^ykvill 1 _v ^ 

(j-a v3 ^0-C <6J_ulll ^_3 AjLc CoV k. 

kk^ VI <Jl!I kjij)^ I s ^ f (< ^ (SS* _ 

1 0 ^ ‘ • (Js_3J L 4 t j^N. > A. \ . \ 0 1^11 < 1 Q \ \fv 1 0 . | ^ ^ ^ I A. C > | 


6J-A (Jk k° ukjLjLiil 0->0-kl LEO JjI^_ujJI ^.Ikj (jS-cu 
1 AujloA oA-> k jl^JU 6 J -0 (Jjl3 6 J-»J_ulll CoVkJI 


. iiu^lsJ! oj^v-%. ^.L> 1 

i t_3j_uj Aju-AjVI SjAII 3 j-S Aikll JjI^uj- 11 ^jl kA 

^JkjLuj ^1 ( GOES-R J3l j^jJI <L-aL-u AiD^ <ljj 31 . LuAjI 

JII^^ JS ^jAjVI J_>J-^-Aij ^jiLuj 6jJ)k^ ^.L> ,2015 ^k 
jApu- 0 k^ ,^1^.^^.II Ct_-A 00 k.jllJ AAjll cok^j-lk J 

AAlS J ij u'lC. J£ 60 - 2 i.l J A"° A>j *-^>J-ll colkl J_ll OwlC. 
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Jflajallat 12/11 28 AaJW 

gld)loom 2012 j-lju-ujj / 




<U*J VI SUaJI U 

C jkli *l\\ Vjc^L 

•^- > n \ Gk q^jAN q\<, \_C d^GC (S J^ 


C£ _ui^l) woodpecker « M i ui^ll jlijj limpet ^.lUK J)j 

4-cul^J LjJ ^/\uiUiij ._dull A 1 1 11 1 < <1 4 a. \ “_culc LgJjllo 

A nd)I l^pl_ Ju oUj kjJLJLJ cklJ) H &AA dljJ LJJ 

<_oj^Lll SjJla-OjJIj Id Aj t IddLskd^-o ^A ^£.1 j_do J_cudLcu 

—^ ^A -Gull SjAj (Jjlc C>*^k (ka J-k 

ullll ^j^S-LJ _cull jLojLc! .Cj 


Cj-° 6 lj- 


<A_ijkll j \\k"s ^A ^_cuJ J_ ujIlu ^k oU^II 

Cj i 1 ^ nl^p_cuVL jkkJJ *lok l^_j ^)5k ^IlJl 

^kikll -call (^k dljl-cull klkl —*J <jl jA-uj 

5kok jl j _(kill £“ 111) _call dh° ^l^A jaIc_j _ILoj V 

. dlkljpkl ^ l^s I dh° JjJJlJI 6j_dulik ^^A < (T j LkVI 


^aiisu 


-£ 2 lA 


jLjjAtki 


L>* 


^LJI ( \w^ll Jdlkj 1986/9 ^kJI ^11 6 

Jlc Cs <-uj ^kl do ^_ 1 | <-Jkl 1 o cd Cj-o^oj Cj k. 

^ —kll J— ljj^uuj l^klj-J 

^k cJ»jJLo dl_culd ^jJlkl_cu j _A j - ^ WgUtTWS \0W^VC cSi\pW^ 

^j£. (kkikll Jj| CiJ lSj . S J-klll CjL»V jU _tlJI 

jldXJ Jic <(J coiLcoJI 6J.A h. cuL-u^fl (jks_J 

< 1 A (I 1 A () ^-2 6 J-l J-2^ kl J A^> I ^k OJ^kL-Ajl ^lll oljJ)»l^l A A < 11 

*—si J is~i 1 (^dl ld| laj -tjjJ (j-^ 

< ^Ij-^l k° f’Jf - iLJU ^ 3 W ^ 3LJ ^ • JL^ 3 ' J txilk-u 

(ilUL~vj \ a ( t\ 1 ^-sld ^k ^_S CjLjj_lLaII Ikukjjj ^j n\^ 

^ (j-°J • Lffdjd ^jl kl J A^a VI ^ 1^.1 jk| LjJ ^—(kd 
l^-al J A^)l jIjljIj LajIjljI ^jjjLlSj oLj^xLakuJI (JJL^ ko4 


LIFE IS A SHELL GAME (*) 
CRABS IN QUEUE (**) 
hermit crab p) 
vacancy chain (r) 
altruism (r) 


(C a A 1986/6 ^_Gill I ^j-* ^1 1 a ^ ^s 

Long Island k!k1 lSj^L lk ^k dll 1^ KaV> <UaA 

J a^> 4^j_Jl CuaI I a^i ^k uxiLj 

jjJu-as dl<.old .ui I £_k j .Sj-cl du 

kd <jL^k (Jk JI jk AI A^^k Al 1 jklj < 

L^jI kid-J Csl^-^ 6d£> 1 ^ J Q a. \ 1 ^ 0 \\ a. ^jjjjAjJ < 1 Q \ < I I 

(_i a< i <<jljLlII ^k dd-sLa kj_ (_ojj .jaJI kJlk 

d) A^i^.11 kkj Jkjlj v.nll klo dh° c '-cu-ajl^. dx> 3 J £= J-cuJ I 
Luklj^j 1 Jjdko jl <_uj ^lil ^_a l^JULaJl (^dJI kJ_A-kl d> ^-ka 

d)l^ ^jdJl jX A^)^fl kjA^ill 6<dj(j lal-k. ^ < LaIj^. 1 ^dJl <JjLlL 

dL-uld dxj) a ^l * li •—AtkSI ^jl-ij ^ a A 1 Jju j .<J I^Ac L^jlc J 1 

Jkj L^dl J ^aLJI 1 a dk < a^ ^ JJL_sj 11 d>k-all j-k 

kJld d^^xLaku j \C. ^jIaJ jAi’if. JJL_sj . I JJLJljlo J ^dJI 

6jJlS_a-^ kjA^> Ulko <Jjklj ^LJi 6 j^A (^dJI d)^*kl ^k 

. J 4 ^ 1^4 

A*_t-u I dh° Cul^ CjUkJJI dilj d>^J ‘ kj£- I Jj Lojj 

,Jp L_aJ I ^.l^C. I 6j AnC CU-ukol JAS . k-^lk CjIaj I 

IjbiLkl ^Jl kl J a^>V 1 d)-^ dk'i \ dkullll d)J)«^l^Jl d)^ 1^1 Lo 

Ci 1 a^ ^ .<J Idk-AJLO Cj Id j) x 1*> 1 a ( 1 11 d)-° Ia^jlL>Ia 

_(_<JU IdljJL^. dh° (Jj I Cv^. 1 A-r^ilj . J_LIa1I AJlSGJI ^k 

((.^l^ckiakaku )) dx^dl-A-kLa^flj ^kkJsl <^Lk <jlo_a_uj Lc 

JjlS dh° djl^-o Jjld_lJ c_j_ 9-1_t-u I jLi-kk-L 

dx>*kl-caJI d)l £-GJ • L^_Jl£. I^liu-cut k d)jj^l 

^kjLCAJj <JLLA^2 lC < 1 1 ft a. ^ <P» LoA A 1 ‘ 1 jXLUj cLL-OlJ dl j_u Ld 1 

dJjJ_(_ulI d)-° kaAALo Jalkl dh° d)^^ kl VI <d)_ 

.^dl^kJI Ju_u^L(_u dh° (^-^1 6 a1ajla_uVI <1 Jt-JOJ ^£.Ldk.VI 

d^ <JjLox> I_Llkl dx>k.LJI i_A_u<i it^jk^fl ^_Lcj 

kul Akl <Ja I dJI lA Jj .^j^.1 CjI J j) 1 (3 ^ (3 444 1 < << 1 1 

<dL_uLlll dxj)*^!_ C<JL 1I klukj (CjLsI^.I k jji _dud 

octopus .b^daAyij lobster (j£j£JI j dLo_^Vl i l^Lo 
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<jlLo£. — 1 ^ 1 3A ^jA <1 1^. aA ^jJJ^JlLII ^J^l-Jl U^> »<l 1 

d ll^J lLlLcoJ I I *■ ^7 0 \ — <£. 1_ uA I UJJ ll_> La J^jJll_cul AA 

^Jj)l tilt (jda. ^-3 Sjdl Anil 4-2 J-i-oJ I -cuLJl 

^j-o Vjjj .dLJIjj Ia _ La^LLi ^iJI <1a a.^11 ^_ lc 

^-3 jJlUJJ ^_3 LftllA^ a 7> ^1-11 SjA^JI (JJU ^aU-> ^UJI 

0) aj j JA3 jJj-c ^ dll^ xLlLJI ^Ls < lSjjJ 

A j <5 j11jl1I <j _a «dj^xl Jj 1 ^11 V CjI^jLs ^_3 l^lljl^l A_UA 

. ' “ ‘ <i '^^ ^ 1 ^ 4 ^ i < 1 l JJ 1 ^ ^ If 1 . ^ 1 A if L) A-> 7 J I 1 ^ ^ < < « A ^ 0 1 1 4 

2)^-1 <^C.1^_Ali 4J_coL<_uJ .A7.11 A^.1^ ^.ULu t 1 

. e-^-cL ^^jujLi 4_jj^3 

5_ulAA-a i^J -^I dill_t nV\L> ^jJJl^-IjJI ^.1_3 J_ij 

£j\ JL» jl . <l5l A A J 111 1 d ll^Stk 1 A AA11 1^- UL 1 (J-<-U^L<_U 

4jAIjjl 4 : J_cuXcJ 1 (j-a JlVI ^-lc Aylxal j-allu-ul dllj)*h>l A nil 

jxxVI -LulJl ^_sj .asynchronous 3_ulsynchronous 

a^Jj ^j^xLlL-u ^jl*_» (7)1 jLLslII (j-a < ( LlLx 61 \Ja^aJI j-^j) 

dll^xlxL-oJI <jLs Llljlll (J_<-uiL(-aJI ^_3 Lai . S^£.Luj <l3A a^> 

(J(J)*-U1_A_ail (, LLs. L^XO ^JjLjuJI l-JuIjJlIL l_3_U 

(JjJJlLlL-oJI LlLxj . <£.jl_3 <_aj is~i <JL>Ls_a_> ^£jj) 

<_aj a^>11 ^JLJI (^^jjlLJ_a_uJI i <_2laxx1I ^_s SjJkA^JI <laj a^> 

oL>J)a 1-11A< 111 ^ ^a^ (J^-l (j-° ^ 'I JJ^-H3 Jb^l La^LxI ^jJI 

jA<i\ ^Jl dljli-oJI Iki-A J_»_ lTuj .SJjJji_a ^1 JJ J^Lx <ALlaxxII 

J^-l (J-G ^ x^aLk. <a dlljjl £j£. ^XJL> j _ujj 

J^> w 1 11j Ij \k is~> IcLaJ (j.1 [\ a \ 
(J_a_u^L<_u CjL^J^fl ^jA (JjlLs 

5jJjVI Cj I J-A La.u. 1 I ^j| ^fl <dl_cuLJI (^(JJlLlI_a_oJI JJL £. 

^1 Jj\ ^jA AjJxJI Cijjla L^aIa ^xxxiljJu-u^fl ^L» 

dU— uj^I ^ja j Jaj) vKI 6kA*-S CjIjIjjlxJI 

6j£LiJI ^^l-^Jl >_al aa^I ^ c j^_ cuj cichlid fish 2jij < <V4 II 

^ (^-al^ o^lilkJli . l^Ac J-^Iajj 

sea j^-dl ^Lixu Qu clown fish d-^u-aJI 

lJ^ (jhjaj spiny lobsters ^jdiJI a I j • anemones 

mollusk murder (\) 


\\iax\ CVxase 

<V v\^\"A\ A_)ua\ ja ft JAX A*-~^ k _1_L1 ^^ Al 1 A _iIlA .\> 

k^j\^A ^ovrvvwBkWCi^ Vv\©x 3 iXc,Vv\©s a_\ ^ \ ^\\ oVaA\ J 1 <qua j^iA> ^ ^-^V\ 

. j^V-TsW^ i^ytk i^ytk A\A^ AjAA 


l^ La (^-1^. LlL^O-x 1 aAlcj) (J < < <«ll <dxa.a £_a^sI ^a 

^_a CjLsjJlUJ call ( jA l \A A Aj oLaj-l-3La ^ja 6AJ_p 

i_alAA^^fl a 6JLla &jJLJk^ <£. jAjyA ^a AjLJI *11L A _j^La 

i l^ \\ cujJ CjLsIJ) \^k 11 j ^jA ^Axsl ^jl JJLjj .<_CjIA_1! 

. LaLjlaIUIj ^LaLcjjJI ^Jl \x \a^s. LaIjA£.I 

^Jl 6 aLc Jajlaj ds dLsJjti-J call ^j| IjA^-J Ia J 

LaIjIAj J cuiLcaJI dJkiS 111 1/ JLij •—^Ia t-sil 

AAaJ ^t_a_<_aJ dul^ 11 — (J^Ls I dul^ 6jJU^ >_si A a^> I ^jA Li^LLs-il 


L>° ' 


6A-iA-^. <_AIAa-a=> 


I J[j) A^)^. 1 L> dlljahJ_call ^jA I 

La I ll . Ij \x is*> l -^1 A a^I ^ja UMUdl L^lllA-i ^ 1-11 dill 
lA-iA^x A a^> I ^J 1 djillll dLj An ^11 (j-a ^Jl A/ll I A/-» 

1 A-& _ ^ ^ . Lilsu-u^ 2.5 — L&LuLllal ^ 1-11 (^J—i-u^i-coJl ( 7 ) a a^ 

— dUA 2 )-a ^>^1 OJ^t cA^ dA^* - ^^ .(jA» \11 J-al <jlxx ^j -11 

^jlj^J j . < 1 a < 11 a <i ^j-a llJ)»K 1 a n 50 ^ 1 ^- jl 10 £-^ 11 -* 

. < is*> Ijj) is\\ <jJ I I_l^Ial IAI ^l 1 j -1 I I A-A d) I A_lie. I 

tcJljjli-ll 2 )-° dxxl <_calllil La Ale. Allxil dh 0 - 3 

^Lalx) < 6 A_^. 1 J iejxxa j| Jl^>. 1 j Aj_ 3 O^J _ 1-^1 L)l 

J-cu^iLcu ^_3 . J-ujlsJL) <_Cj) a'N. 11 j| j^\ AjiJI 

A-^-lj (Tj^al^i 1 ui (j a I ^jl^ ( L^_la IjJla-OlsJI ^ 1 ^- _AuJI 

CLjII^JlLJ _call ^ja J a^)^>. j_!j . 1 A-iA-X ll^_ laa 

La i a/i Jxa_i jJI 11 _A ^jl^ 6 A-iA^. i— al A a^> I ^ _cullJI 

.iiALoe.) ^jxlsIH < \lac. ^Lxle. Ajlll ' 

^£.1 J-djJI J-cu^Lcu j-Jjlll dj-Aul lllLcuIjA A)Lxll AXJ 

d)J)»l^l a a d^a a A! dl_cullJl (T^xLJ_call ( jA ^11 

ji^/s <jLu^iJ llLxxi j^Lu ^aJI dL-uLJI <_cauLJI 

(jjj^H-a (J^AjJLx du-ujA i^jA\ jT-jLalJI I dh^J • t ■ ^il) 

dlljjj-i ^-11 l ^x 3 Laj ( dll^^L^l 1 2 /° C£j ^ ^ LsLla^I 

( . L^dl A id^> I Alj)A All ^_3 dL-ulllI Jj^JlLlL-oJI (—xC.j-» ^jl -11 
1 ^ 13 A a^> ^j -2 Ldl J <1 a A ( 7 )jA)-L^J 1 dl <-u_a_> 


< 1 a a/>La La_iA>^l ^j-a (jq-s. \1 A^>JlLI _ ljjlJ (^aJI <ll_<-aL 

1 fl l vj^. ^iJl _ ojLJI dllJ-3 lUJ cuJI <JJ_2i. ^-a^xll A/-a. ^_3 

La Ale.^ 2)-° <1 xjl11I <ju> 1, \a ^11 a) jll ^Lxllj 
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Presbyterian 4 \\ \ nit,l j Methodist c-j-aIJII £-jJj 

Slij jl j^Uj (j 1 <d^lj> jla .Episcopalian 3 iV4 < <<V1 j 

koJj^WI jl^ja jl SjbtArv ?><i\Vs kkal jl drkl£.ljJI j-o.I 

.^£.1 Jjlu J-cu^kxi \x \o^ jJJJ jJ_o | 4li^o JjJjd 

j yjj\uii^ ( jk-kLsVIj j-ojL^J. 1 *Uk jj£. ksj 

J_sJjej! iJ*i jkl 3^ J <-<->ikx> <<<dul J> 4_J jxk Lo 

j| jUI kl Y 4 A <4_iV jJI <kj-dj <^Ja1I ^Jj J-o !d>$-il 


.oil, 


<cdulj> Lo£ . dd jdk-Lk jkllV I oLI A^C Jj-o_x^a ^_J-2cj 

^jjxju^ ^jj 1 sTy y a Vi 3.5 ^Jl 2.5 ^jl dM^kll d>° _*-£■j 

(_y a^Elo ^1 4djliuJuLi I jlk ^kll ^ X Aji) 5k,k,ll 

^dll domino effect ^Ixa jjJI jkTG d>^J -Sdk JxAql ^_A 

dk_cu^ jks . kul J Jjl'^JI ^_duJk ^jxuJ djVkjJ 4 _Eloj 

^k ^JxjlsJI *kJ| <jl djljdkll oL 1 A^>C (^-k duj^cI djk*j| 

5J_i-oL-u 5k lit 6jj) A^iJ jJJJ ^£JJ_coil £-J-3 j oljukko j-Jck 

4j 1 11 ^_3 dA-k L*J I jklkl 4 _c<2>ja1 I ^cjuj 5Jj jk jk I j dj 

. 5-C.jj-Jll I jJl£. 4_okiil t_Sj 5 is~i JjSjJk 

^jxiLjJI ^ Lajj LoJjl£. 4_kl_S jkl j_dill J t oV. t <* ^jj£\J ki3j 

4 .t^Lkj < Lckj] 4 a < i \ yjJ 1 _i_u*2l «-L-j-J I t_si \ is*i I 

Jj.Cc J X 11 4jjJ^. 4 oj! jJ 4_iLi jxk jJ _d j . djl jk call 

^-tklil duj^.1 ^IJI CjI^WI (jkju £j _il I j_A 

k^LJI] <k \a _ juj .h,t> 1941 ^Lc -tdJj ^-k Jj_ j 

CjljkcJI 4iol_ lL <_‘-‘-‘Ij^ [J^l jLo-tkuo ^_S 

jk <JI .6J-klil CjkV^JI 5J_oJLJu_ailj 6j-iJ^JI 

^jJI CjVjLlII k I ^JljlLcuI 4jI VI ((^£.1^ lL 4-L-aku)) Ik a^> ^ 


. Cjljk_call iclju-oJ 4 jlo_A| CjI 3 jj_call 6 j-A jXJLJ 

^^,jk (jl Cliljk-call jkk eJjJl (jjj -dlsJI jJk-c 

^LuLil J JJ jJI dx>0^^ 1 ^^ t.o \ IkjUu-all 6jLu-kI ?\jjlu 

<jJ&\ 5Jj)^ juuj < SS A^>H j^l^l I^L t C5^ 6jk —ljj 

I JlVAj <J^-I ^J-aJU_call 6jk_call £_JL> ^^ \*N ^ ^ ^3 d>4J 

4jV-j j_kj d)l jkI <<2 jJlo _i_u> CjkLu I jlk_ ojIj .dLJI jJ 

^£.l^kjJl (J-cuV—<-<-> (JV-k dh° Clil^j l j) t^>^ ^Ik-kl 

.<k_uljj l^JMk ^jkll 6J-II ^ 

jl jlj^l cjijlli k ^cljkjJI J-cu^k-u JjlSj I jli <d>^J 

dL-utJI dxj)*^k nil d>° ^LsJjLkc | d>^ Id)l Cjk JA^y & 

jaJ ij^X-a 4jI juuj Jj^j jJu-Tjl> ^ UI,.K d;| ^‘jkJI dh° jl 

d)j)>k 1 a xi 11^ j —CajJI ' (j\J 4il. ajjl\\I 

4Uuja dutk I A 'j ^jJI i &J-& IkJ I j _ c k_ cuLjJI 


O) \ 


l^_) jkL) ^jJI CjV JJlII j I SkjJlj SjVjJI CjVjxaj 

WHAT PEOPLE DO (*) 

.(... ‘oIa^j ^ j 2 I j^> <cjlj| <jj^j) «nil i j ^ :demagraphy (^) 


iL^klkk 


((^l>cdl A 1 I I < 1 1 11)) ll*i i s*i Ci J1 I s>"\ ^ 1 j £_0dL^JJ (-1 olr. ^ J.^kT_(_u_» 

^-LCl^J ^ -UjlL d.k.JL-^-A <<^.tlll Jjlj_oJJ ^Jtull JjLilll ^_lc A -IVjll 


. Lo A* <Ti C\ jjAzJI (JjLulII I JJ& (jkjLai 1 

<yi j-i— lLj 4Jji ^yyi^LJI ^_o.^ ^<Alii <liidl jyL»JI J^Lkj 


— \ Lo^jj — id_ ujIjJI < y l j)»fil 


. Lisjj ^C. l j) > M 11 

^lc. 6JJfc C L J ^-Ti’a ^ jJl dj) 1» 1111 «L_ukj Cj-iC-1_cu LclJjJ 

,7.114 — CjIUjlO-o £_dx3J Llxu LojlS klj-LAJ ^1 dju-aJl 3 ' • , ^"' 1 

i c \ 1 11 1*11. — i**> 1^ 1 > i << 11^ <i \ \4 inll 


(—■\iti^ll jll\_9 .ikL^j-ll tu-a] Ij jj k a^)H d)^ *k 6j \X i.s*i 


,^JJ)\A^ill jl ^ i.7i I ^j3^- ^jlil xhc^l Cy^. \ \ j-a^.VI l_SjJl1I 

^jLo J th n i k_ ujj k^.^. I £j ll j I k 11 6 j \ ts^'\ Lo JyCj 

oklj) \^.l d)^ ^ ^ ^kl^_Cu JjjA dlljJ 4 fnj <4_o^V-^ 


.<3lj ^-oVk jkjuJI ^>j£jj . 1 ^ \k d)l 


^jxiLJI Jjtia IjLa 

^£.l^_djJI <-<-> Cj 

V 5 _sL_ulo ^j-k <dpL^ko ^_tklil d)J-^l ol ^ Util ^_S j-ujjJI 
CjLj jakLnll 6 Jjl£. CjjlsI^j (^ 4-11 _duJI d>° V-*-o 60 jj l ^.11 

<dj) 3 A ij \J±.F> ^jlil dljjl 3 | . t_sl J A^aVI JjkH _ cuLjJI 

4 jljIjL 1 I ol^Wlj k_kklll ijLl J dll jM Ij_J 

L5^i ^ kku-aJI jpi a Til I Jjlji_ujj d)l [dlj^J^u 5 k J_o ^jhI ^.1 

d>c cjVALsJI cs'K* chain reactions oVxlij 4 -Lud^t j_dk 

£-jujJ I Jlk <Loj^k ^-i£- &jaX-l^ -Jj d>° JUk d) 1 

d-)V-j LsJ I d>° 5 -Ju.aJ d) 1 jj <_<jUj^> J-2^. j dj . I4A U. Luk. k 

^J| 1 ^ \kSi dklk _ill ^S_dJI d>° d-kkl 5 _tlc 2.4 (Jjlxj 

j . UdJLjkk <juk_ uj 4 S,iti JjLLo J I _Jj 

<l_ 3 jj _<_uJj^> 4 jJI jj Lo ^Jl I jkd_<_ul dxi_JL^kJI (j^Jjd 

6J-klil CjkVjJI ^k dil^l II d^_<_tj ^_S (. tttn ^£.|^_du (J-cuV—<-<-» 
^JV-k d)-^ *^J~ o-du djk-ul^dJl 6d-A I dikJjjkl ks_9 . l^.jLkj 
Lo J£.k_uj 4 vk a 11 jJI 4 -L-ak-gJ I d) I 4 _dkjJI ^j\ a n II ^jjuuu kj 

. t"s dklk ^kll (Jd^kil d>° (JlkjdVI (_j-k 5 kk 3.5 (Jjku 

43 jklcul (^jJI Jjl^jJI ^J-^k_JjJI ^J±J jij <1—Sj )3 A * I O^J 

jk. AiVLs .^_<-kkil d)J—^Jl djlkd_ UJ J_£.l^-_du 

^_S ^_ojkJ.I jxkJ I jk_col dll S\ <l —_ jljj .H> 

5 J-coJ-co)) Ik A^ill d^k-^ d>^ [ JjIJijLa 4 _»_oki. 

d^o_ck 4 _^jI_Jjlo CjkJkjLo 4 _Lsj _co_o bjju^&j < kfd^l ((<^£-1 J-dj 

4 ji t n ^ OI x o ^.3 d)^ (j<oi y A^>,k 3 lkj — 4 y\ y jJI djLc j o ^.11 
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-bLajVI <jAju jl 
du. Lu-V^f 1 
dxjjd <LxujLuj1 
CitS^lA-a jl 
L>jLL£i dAlxi 
JaLA^I <> j-A 


Tj^l^LJI ^.^Aj | ^J\ £\ \ ( ^IjloA 

4^ < jjjjJl o Ij^jlLiI < ajlII c- UoC- Li 

ol_ <_<jLa I_I_a I d I 

jJLJLXJJ <4 jl»IjlLc pi a 

1$-jLajj I_Ad-lljl O^d_a-G 

iaL-^L dlljj (( La deld! _<_u))j 

o-l^-j t oI j^jlLlL-oJI jLsulLcuI ^ l 

Ajl d| 4_ale AjJ_<-£SJ ^Ji_call 

4jl*_» ^dl d iS*> Ij 4eJ) a^s.11 dljAl 

^£dj£ ^1 ol_iXj-ljJI d-»A^l 

oleja^U jl dljA^I A^>jy±. ^_ 1 | 

^ JA ^a l oLj—<-u j_^d 
4^^j • 4,V\.a.a AjJ), a-o ^j_cuL» 

oLjjJlLJ _(_<jJI £ja Q lej) a ^ a \ i_ie jllll ^ <4 jA^L 1| jlll 

. ^ _LjLUlII ■ ~ < 1 C-J) A -v A J^.1 _a 4. 1 idll j_ :a- 1 ^Je ^LjJ ) 

111 ) j k\ Ju^aJl oLaj-L-vll cd_JjL 2 *~a L^Jl <j^l 

4-ojA pLajliLa ^ lc- Jj_t.^^. II 4^^l_aJI ^jLj ^jjjjdl <j_add — 

^jdlj .L^JIqlj ^^lll genetics 4_uljjJI ^ 

J>l Ml^fl (Jj^. 6 J,.K^ oLaj_L*_a J-c^Ajli! j^jJI 

^ja\\ jsJjuJIj aj^I jll the molecular basis 4— 

^J-O <4^_cull!) oII^JlLJ _call ^_le aIj^aJJ eJjLalll ^C.ji I^T\ ^jl 

oLaj)lV\U Jjloj £ jl_al 4 £.Llaxa ^Jl 4jLalj.ll oVjl_aJJ 

la-etui Q lll^ft-ia. ^IddlcuLi j a a \I 1 4-ieLola.VI 

4uA old-> —II ^ial-uill Ode <Aj-xa.j Aj—la j—laj 

^-CuLal d-ds Laluj _ clAjlII CjLjJJlLlL-oJI dljJ_caJ ^iLjj^l 

olljal^l_call c-J-aljl OJ^l .1 jll _ill <^^jJI <sL^llj 

I 4 JI ,UI jcisu-ti CtTkl J-^J-II J}\ _ctdjJI 

^_a ^ a4^Jj_x-oA ^Liu-L^f 5 jlL-ujJI <JJU <11 J_> LoA .^jllLaL 

Jpull _(-U^J ^1 <A-a*_a Ijlsl i_ SLL=lXI A _il^l 

. <lj-t-^ual (^jJI (Jj^l ^ 3^-11 ^Jl^ ^ l^-j 

-LLojI (jJsJ ij ^jl ^^IjjI j_& ^ -cuAj 4 Jill Lo J^Ij 

^Jl l^Ajl x^\ ^eLal^.VI d^LJI 

■ .<_ul Jj CLi Uj 1 a £_a I^jA dJ^LCul 111 I Arv 

PRINCIPLES EMERGE (*) 
commonalities (>) 

- 5jI- 

Vacancy Chains. Ivan D. Chase in Annual Review of Sociology, Vol. 17, pages 133-154; 1991. 
Forging the Vacancy Chain: Law Enforcement Efforts and Mobility in Criminal Economies. H. R. 
Friman in Crime, Law & Social Change, Vol. 41, pages 53-77; 2004. 

Social Context of Shell Acquisition in Coenobita ciypeatus Hermit Crabs. R. D. Rotjan, 
J. R. Chabot and S. M. Lewis in Behavioral Ecology, Vol. 21, No. 3, pages 639-646; 2010. 


I(j^-lj .<JjLlil Jj)l^-ll Jixu ^iJI CjIa^jJI 


^elj-tlJI J-cuMj-u £_^ljJI £y> o^-Ij L>° 

c (£ I (J -^.1 t-tiaj V l .a^ \K cjIiIj) Ilj j_ lLjJI (^a! 

Jjl j_a (J ^.1 c J^a ^'u<m L^l| Jj < Jj)ljAI JI oli^LJI ^j-a ^JA 

^ 11 ( /^a 6 JA^-a <e^>a^-a_i ^jloIj 

Jjljll UI ‘ J —fA*l J—aJ 

\lc J[j) II 1 ax^Tt \ ^j| j I ^jA LJ-Cj_a l^JjLl ^ 1 j ^ ill 

JjLHIj oljl v A nil ^ cAlUajJI ^A ^el^-J jJIa f4juu_oJ <_>J)a 

l_A jl j^Ju-uV ^lu 7^_a jUlljlj 4 jljIa £j w^s jl AeU <^.LLa Ci * n \I 
^jJI ^^lll ^j-a ^C.1 j-tlJI 6 j-A <jl i^ljJIj . J—jl_Aa 

6 ^- 0 ^ I Jj)A —a I 4l I j CjAjJ I ^—a 4_l»-du I 7 ^ r> i V 

(( Jjl jll oIa^j)) j>e ^LUJI jyua. ^A flj_ ^.1 j 4 jl1jLc 

^A <jlo_A I j . 1 1 j L^vlLa j «-uj La Ale 6 j-A 

Jjl jll AA ^.J jl ^-^>1 L-U I fj\ all ^j-a (jxuJ 4 <l_51LlLI j 

^ <«aj-^Lp 6 ^ 2 r°J . _<li ^c_Ju-ol I_ oSt£. 

LaAjA^I ^J-O 7^-a3 ^—ill ^JLslII ^1 

^el^-t-aJ 1 _i_u^L_t_u 7^ ^ OA^l ^lll dill ^-L^i ^l^fj! All 

Vj f l \ yn\ 6 jjll shells cilAcoVlS -dL-allll ^ j ^ ^ 1 *^ 1 a < > 1 1 J te 
^jIa < Lju^aI j . LaIa^.1 ^A ^J\ mi ^j| A^.1 j An ' Aj 

I 4 Jj)Ale 4 AJa^> La^IjiJ d)^>11 <jl!LJI oiljabibnll 

^X-JLi-ol V 1 jjl oll jal^l « ni l ^^le ^jl La£ ^^ie 

. I 4 JI JaIII ^jl Jja <_ejLa qIaj un 11 

t—lAe (^-1^ I_<-u lj ujJaj L^ll j_s _II J_A^jlll j)| 

jL-olaVI ^1 oJjla . l^_ejjj ^Jl j lull ^a «—i^l <-u^fl 

ol A^.J (7)-a 1 A^.J ^£-le (T^a-i Idle Jjj) \\X a ^-al^xll j 

^A J \ (^j-ll 4 _ojaJI djlj_II 1^1 Laj djlj_II 

4jlo_A| J^l_cull j>^*l <ilxaA .V Vdle acJILII 4_il^l 

jl ^Ltlll _cuLa jl ethnicity 4—jl ^I^aJI^ J_ol^e 

. Jjllil jl ^_alUljJI —le Jj a^>^>. 1 I ^^a <^eLajlxVI j —Sj-ll 

llLiJx I LlX-Ioj l^lllJ . 1^11 j Ajxj 4_a^_a ^J_al^e 1 ^ \ 6 j Aj 

^lll 4 \a \\ 11 ^_a jJL jll l^J ^j^.1 ol_iloe t_al_dl^l 

CjLLue ( T i .-^.^1 ^jl I —^11 Lo^ < L^jl^.j-oj djljll £\jj —11 

.^1 ijlVI jA^ ( ^4 SIjIuxa 

^elj-dJI ^JLs_a JA^l <^Uil Jjl^-ll 4jLe^l Lojj 

jljA^fl £yj 1 ^lull _*-J — ollljJcxJlj j lai1 11 _ I 

oil jJlLlL-oII A. _cul^jd Cjj“^ — J_cu^Luall 6 j-A ^A j/^^1 a Till 

AjIjaII jvlll-3U l 4 ^ 4 HL xxJI_cul jc_a- 1 ^J Ad 4^_ 


Scientific American, June 2012 


.4uj_ ajjjJI oLs_a^lll ^A Jjl^-ll ^_ij^l Idle! 7>^- 


(2012) 12/11 f^ii\ 























































jljjJI Jaxj 

CiIjIjjJI tjA JS (J3 -l^k.jJ CaSjJI ^ 4.4'ixSJ 

Jjjj ^1 j jnjh^ n l 5 -U, Wing7 aiuxJI ^ 4 ajjVI 
ajj} .pb^iJI I jJ^a iUu-tij >UI J-ifc 

isuijj 4luaJ ^jYI uljjjaSJVI 

.<LajLc ijiAUJ jl j-£>jVb dj^UaJI 4x1x11 


^.4JA o^ujb ^^La :^J1 jLils 
KuA> 5j^LbJI 4^jXo iajj^-o 
j^a Wing7 a&xll jSbii 4£j^JI 
JMb. pLa^SJI jJ3 ^aSI j_J j2 
Jx^li 4 -xa^AjSJI eiLJVi J • l^bljala 
jj-a jj^Ji a.4i4\ $jjikJi 

jl ^.iKiulaj IxajLa 120 jlg-^JI 
J^LAJ .jlbbl aj!ib !jA j^-A 
4j|» :MP 4£jjJill !jA <^|jjLa .C> 


((. I .A \* \ djjLuxi jl £_italuxLA 
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gldEHoom 


12/11 jljjxJI 28 jlaJll 

2012 ^muuj /jxaSjj 


tm 


J Will (jXLlJjJl] <^.LaJjLa .C> 

<0*1 <Xjt 11 4^^jJuJI ^_A^ \]V1P) 4^^)luJI jUJLLJJ^A 

<L^.Jjj>oS <1_t n Vi 0-3 jJI ^_3 ^J-O-XJ obi jll ^|» : [Wing7 

jlg-rJl lo£ . «< Via*\j propeller 6 

. jL^lJl Ha -U 1 lS*> J-OJu_LLO aVi 1 J-03LJ 

6^jUa jc_Jj 4 ViC. 51 <_ul^L j$<A\ JjJjj 6j1s JJ-Xj j 

C-Jll ^—II <-3^ <Cj la-o (Jjjs 6J_C ^J1 

JJJLJ 51 J_2>- oVJ L^-o 4_ojj . £C_Lj _<_U ^ LljJ I 

5Jjl^o l^lo <(Jja^l —U. Ij-sJI oil i« i —ljj 

O lilll jLlUI (jIjjlLJI j^£. 5jalLJI ^_Lc (JjA^i^.11 
i_.iU.lll MP 5£jUI <^1j .^^Jl lJMsJI jet stream 
J_oJLjL1 6^jH £C_ij 01 VC- 1X1* ✓Vn ^ J-^JaJI 11a ^ Ic. 
OJL^.J Lo J-2*. ^1 O-lLl J^-UULI £"ljjJI (_v^~1 Iult*. 1^.11 

L^IjJlLs ^_3 c-Lo_ljjl1I ^yA Ix_ljjI j 1 jjL-%. oUlsJI <slA 

^lllj L^_<-1 <_Vl-V^J1 ^j^xi i Lo-o jJI 

** ^ ^ 

<Ajl3l 1I fciA £bj_<_UJ <j| ^j_o 5_ijlc pi ViC dLjJ^J ^j£- 6 jlc 

100 J(J LllJ 5 _Cj_ljj ^ I J 1 < 51I <Ajl.V^J I 6^J ILJI 
.^Li^^JI 11 U ^.1j <5 cLljjJI ^_3 Jjlo 
ijj& ^ ^Uj-ll 51H ^.IjUxxil iullol ^1 

LoCJ Qj1v 1 < ol-V^. ^-ll-1 JjLjulo 6jlc 

VojVil 1 oL-yj^l j_)jLjLui ill ^jj Google <^j_tiJI 

. L^jjlcj iiLLJI ijljj_1 <jljLl 1I ValLJI JL^-o s 

( ^a JaljjJj^ 30 oJjj I_i-l L^. Wing7 j=-»jJI <&*£■ dVi_ <-ojj 


.^jlc 6 jLi _i—u dl^^-o i ^A JjlUj JV jl jlo J-Aj — <1_slLJI 

6jjllll Jjl j - xluj j-ijUl 1 MP <Sj a Till 

< 1 aAj I £c_ij <Vjl£. <Ji_til Lo ^1 — Jalj(jJ_l^ 600 O-Ijj _ic 

■ .2016 (JjJU-j dll jj — bjAXjus 

clLaIIj i < < < j ^ c <^\\ s s 

KINETIC KITE (*) 
Makani Power (^) 

Scientific American, October 2012 


w $jcjj aiifc 

. Cj\-cual bJ^ci ^Uj ^y>Il 


<^ 11 * * . B> 


< ViC- j _ij ^ ^' s * i ^1 iJ-aVI c—i^lj dJ_ ljjloj 

U 1^.11 ^-L_aJI ^dJI ^jl_3 <£C_ljJI I_ 

J A^>1 ji icj_<_<jLi J^ill ^cJa_<_u ^) lC- <L»_SJ_1 I ^,.lU"l_I_CL1 

_cuJjl^JsI JjLi-_i LJL^.j .icl_call ^Llo 55 ^_11 



Loj j^S\ jjJ^LijJI <ilU 6jlo <_uVI 


^jxlsIjliI ^jl j-oj LlA 6jj) A^al 1 Wing7 jc-ij-ll ^ V\c 
J-OJLJJ dx>l^ «■ 1H jl^JI I d^_3 .( 11 11 a (^-U- Hj 

<LojLc 4 i *' j I Lj ij-o _ luL 

rotors O b'i J 4 _ 3 LJj| £“LjJI 4 -Cj LJJ j! Loloj 

jl_ ljjlo Lola 820 ^-lc j-ij-i ^ I Ijl ^j-Lc <b j iUj 

<^l ^-11 -alLj .^“LjJI 61 lil b^dj-o£. — Jklj 

^^Jijjkjlll l1Ll1| ^JA j)\ A^l 1 ^“llJI j_lC ^_ij_<_aJI 
<LojI J laLlo ^-b^lLi o bb^— 11 
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jLknV 60 31 30 3 ^ Lo 3 2JLj Lo-o < 3 ^- 


.3-ojiUI 3 ^°^! cjLULlL ^.1 


(*) 


\JjugA) oljljaj£ 


jL-Oj^l J 1 J./-i \ ~y 1 CjIjuli 


at 


^1.0^. J-O 


(jj-31 jijlj.^1) jj* jj^-o c^- 2 ] <l — 1 g> Jjlo < jj-31 

*>3o 3' *jj-^ Iju3% 6 ' 3^ 3j j ^ [3>Jd3 

^JjA o' Q^^J AjJJ^I Jl j-^^l J—LjLU JjIjI jjJ-2>-j 

. Jil^ll j ^JjlIL <jj^ a^>I 1 > <i <<_ljulll J^LcI ^^11 

Qyt'NJ 3 ' J ^- 3 ^OjljlC Jj_j. Jl j :yI £- 3 j-^ sjlfl Jjloj cjj <_uj 


<^l_d 4 aun 31 <->^U-ll jju-ssLc^L JjjjlIIj ^.Ll 3 
LJj J_J. J_i _3 L-SjJUi _ <_ul 3 (A, \X \ IjJ) d>U a A 1^11 


■J\ 


JljL^.^fl jLUlA .1 4 fl,~y |ji> JJLJ 

^jJI dllVs <L^juljl 1I oj^^-ll l. 


J_iajj. Lo i 

JjJ JjJI 6 J-Aj . £_uLcuIj 
I ^_3 AjlcJI L^jlSLXo < JjjjJI 
.2011 ^lc cJjjy 

6 jj^jj-U 33>^ ^J 3 ' j-a dUj ( 3 ° ^—J j 

<L3jljlC <JLJjJ £-2jjj J sj^O ^ 1c 2021 jxlc JjU t 6 JJ ^JlU j 

ds-3 j Cj^Lx-U Jntn La J\C . LJj J_ 2 >* 3-° 4cL«-u 3-0 3^' J^ 

3^-3 33^_ , - u l-^ . ^LjloI 3-ajc 31 *III j Jj_Ui 

^ A^j-ll j 3 ^ojl^1I JjLj CjLlS _Juju-ail j JUa^fl <j! a A -y dJJ lj 

^.al^JI dtSjJI j-^Llil j- Ijj _<_uj .^j^^LLI 31 I ^ \q 

^LaAlSj . jxAj_^.lj-o 3^1_clj <jlo| 3^L°' {J _II ^JL^laj-o JSlJ 

3-0 J_jJ jeJI JjlAJl l3_jI^J l j-LoL^. ^LllLs lOj _<-u dllj ^lc 

<3^.iLLI _^JJI ^_ill <ju-«^iII JjI_<-<jjJI 

CjIj-»J^3 3jlLJI (£j _^Jl J_i-^jJI J)\4^)l is ^\^I ^ _ijj LojlS 

oljl ^ is~i 3' l"^ .ifi-l jVI J 6j 3 \"\ 11 Cj I_U^. o Jj£. <£Lo 

6 jjj iA ^ 1 c. ^jjjLJI Cu-vj 3 ' _Aj 3-0 <jljj 3 CjJ J-^-S j} AjVI 

<<J^ dlijj < 2 yJLiJj .Cjlj-iJ^jJI 5_iLiJi_cuVLi JL^JUu-uVI 

<< » \ \ 1 ^[H <JLJj 3 I Oj-U£: ( 3 ^- ^ -‘j-^ 

■ ^Ijj^l ^3 Sjl,Ait"V (^ I l^-J-2 3' 6 j J J-O 

BETTER SCIENCE, BETTER DECISIONS (*) 
Oak Ridge National Laboratory (^) 
biogeochemical (Y) 


O^ ^J- 


- 5jI- 

N 0 AA National Weather Service: http://weather.gov 
N 0 AA Storm Prediction Center: www.spc.noaa.gov 

Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adapta¬ 
tion. Special IPCC report. Edited by C. B. Field et al. Cambridge University Press (in press). 


Scientific American, May 2012 


^kt^\>A\ 3 s - 3 ^ VyWiAV '^clu 

<1 C J . n ^ ,< | a 0 \1 0 / \ » < (« l^ p ^ / < lUs \ 4 1** A A \ \ I I l^»l 0 4 

(_j 11^3 ^ A _sj^yJI Jl J_^.’21 <2y J_o3 ^_3 _ij J_3I 

^3 CjIjLjljJI 6J-A £ \o^k Jliyj| jX^Jil^oL L-^L^_ ujI 

<LyJ-olll 3^j-o j_iJ-o] <llljLiV .B> (jxiljJij . L&j w < i <Ttj J-^l 

3JI 6J-A jJi co^jJI [NOAA 6 jI jVI A \\\ \ 11 

72j 48j 36j 24j 12 Sj_L <_»cjIq/^II 3^ lj_^ I 

jLt^j^fl ^-3 3 jjl^L^I^I ^yL*j .6JXJJ dllj Jf^j <4^1_<-tJ 

1^3* j ^j^.1 ^jLojlj NOAA SjIjVI ^_jLaj <jjLLo_> ii^^JI 

Cu^I^I ^3^* 0^0 *^ OjIJ- 2 l 1-J IJ A \l AjJjJ J_o3 jSI 

. <JLJ> Lai I jLuL^fl CjIj-ClU ^3 j' 
NOAA Sjl jVI 5—S3UJI VJ . xJ^Jl 3 ^_oLj 

3 ' LlIjl^jJlS <1 _Oajj_ojJl3 4jljJ-o ^_3 6jj^j-llj 

3Uj .6J2^.I3I 4_ulUl ^-3 <_ul_ojL^y A.\ I aC 3j_A_i^j 73.1 

j_o^f 1 <3^.0 0 j_o I ' oLcj <_u 3 ^4^.3 3' J^3a ^ <1 Hjl>V> 


3 *-^' cjL^L-*j ( 3 ^ 3 ^ J- 0 ^ 3 ' 3 ^ ^ALolIII 3 ^^j a<< c^'i-ll 

4^1 1 ,i r\ ^_lJI CjI^JlOJI 3 !-^ 3^*1 J 3^J • A*\ \ A nil ^_3 

3 < o 3 3 ' 1-^3'_^ 3 ° J_ 2 y I j Jjlo L^_l 3 Aj^.\ _<_u JS 

< 3 A^>lc J_ jJlj 6 jjJu-^ ^_3j 3^ Sl^L^-o 3 _° JT jUlJI 

6 jIjVI .LlLl o 6 ^i ^31 I_ 3 21 " 0 o' 

j \3 Al I 31 4^jLLII uun Iq^- 1 I o j- 2 ^. I \ JLkjV NOAA 
J-oUj .^jLojJI 6J-A JA-O ? Ljuu ^ JjlU JjI ^_3 ^jJajJI 

Jj^ k 1L 331 AjJLsJI j: jl_all) &J_A Jjlo I J_u 3 U <1_Hjl>V> 

.2020 ^lc JjLy. \ 

Loj\c -kjliJI J ^jlII ^_3 ^ jj o' < l 7\ \ 3f> j. 3 jjjj 

dilj JljJJ 6 kJ-ilj-il>l d) 1 j J.311 (jVJ £_o^JI 0 KoVL Ajl 4 (jj \ 

jjljlLU <jlLu-Ol3j ^jLoJ 3 -° Jj3\ a Jjl^. 3 dj n \ \ II Jj| j_coJIj 


dldj_<_uj Ijj-S ej2u_ulO^-II ^3 LJI^ J I 3^^ s 5jjaJI Jlj-^.’ALs 

Jjlj (10 18 =) quinti 11 ion Jj_lLJ*u 3 I 3j-fdd JjI JIj 

J-oJLJ <JLsl j <dJLA.-y dlJ j J-*^- J^-' JoJ . AjljIjJI ^3 ‘ 


AjljLJjlLIIj 4 \Tl \ < Al \j II dl2*Aw3lJI 3^ <1_ Hjl iV> Jjlo ^LoJjlII 

encode 3 ^ 31 3 2JI (Y) 3—uLlaiS^-uJIj 

. JL^o jjj 3c L*_o J_o-sJI 3-° dlA*A-»AI cilj 3 <<^jjIslj 
^-S NOAA 6j lyi^-1 <JU_UJJJ dljLoJUu-ul dilsC I Lo lAlj 


3c 3jJf 3^ I_ AjLoj brainware cc 3_icLojJI oLnj3^-H” 

Ij-3 1 nT\ s ^ 3 ^ jl^l 3 l Ij3^ 3 ' C /- 1 ^31 J ^ rrdI 

LAjJjS ^Ljj-oj <3oj Ij _)Jjyj Ijjj-Uia \ 3 ' Jf^ ‘A,\\x 3 <1_Lt-ijlc 

jl J x^)l jxjl^-oLi 33^_^ 3^ Vj _ij .<_ijLSJ 18 jl 14 

3 LA \3j 6 Jj J t!u AjJCj A 3 A^alcj <JLJjj OjJ dl j-i2d-J 


J^-UUU <Lj.IjjI Jl 3U j3 3^ <Jl1jlO <3^-1 


(2012) 12/11 f^\ 
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JJLa 

. el^cl^^ jllII Sj& (Jx a 7 Zulj^J! lZjLSj^I (j! 


DONATE YOUR BRAIN, SAVE A BUCK (*) 
cremation (^) 
the Anatomy Gifts Registry (Y) 


< 1 _ ^ _ *_1 1 g \ c. 


1000 


W- 


■4? O' 


•<^±yA jVj J 1500 j 

tnl ‘ * A / \ ) 1 ■ ^ 


<i_L15UI lJjJHiJI J_ 

c a^_ a l^_La jj ^jLa < I j j 

4_G_&I_LXLO £)| £)_SjJI 


.jvla.ll J ^.1 <j-o 5 -ojlS 


(Y) Lr ^JijJ| CjLlA 

< S^Lja J CaS ^—a 

<1 ^ a nWl ^jJl 

^_a I j_»ljD i4.-%.V j_i !<julLJI 

(j^jl^I^JJ <jlajL^J| cdVI *--VT21 
250 J\ 150 ,> g-^lll 
^ JL^I 400 ^JIVj 
oVI (JJJ LjJ | 4_^JL>j . ^_tld I 

< _ U_ <_UJ ^ LlL^.*2 I I J_A ^_ 11 

JjJL Lc^ < v^—ajJI cj! __ajijl 

^Jj a n il ( jxijjijJI c-adId] <^—IjjjL B> 

1 a A 0 jjjL_» ^J-Jl [(Jjl^_<-ujJI i_'25LL 

-U1_JoiJI ^ _II ^LajjVl Ij_& 

1 *Aj 1 < l5 JjJjL> JjL^. ^J • ^^)1 -^jL1 I 

o —^J £—° —&JI 

6jjUill jd£. 6jjJLLlI j—xuVl Sj£.l_«-ol 


(g jL-oulS^ 1 JjlSjJI 6 ^jLs CD^)-xC JaI 
J-a JdlJI L$_a ^^iJI \ka 11 

Jj 3 L^ll_cuKanl £)l jJ jlj j 


0 “ 


1 j_>l^yj <4_> 


L>- 


; Ll^J 4 '. Aq t **i ^__< lC 
. a. ^ \ 0 . \ < 1 0 l^> 1 

<jdJa* J—£l ^—L*_a 

i Vi \ 11 <L^_i_aJ^U \Q a Vi 


f\ _>j21JLj —al^ll j|j—aVI c5 —a 

<^.x\la 11 (ill \ \ 1 2 )^ 

i a j 1 ^ Aj a JjLLc ^^-a dlJjj 

<JL^-t-oJI lL)I- 2^J^U (jlxxi J ^ a ry a 


bLc. Jjl 


jjaJI Ij_a £)^Jj ^< 9 - 

6j 1£ <->l J-> j_lo %15 <_J 


_a ^_JJ_aJL 

1000 j_aJ 

ulVVL ^^Ul 

LXLJLJ J-^l^p 


Lo£ f2008 ^Lc ^jL^aliVl 
JL^laj .£)\£^jlLII jllajLjl <LcuLi cJliaa i nl 

; Ji ^ x r> 11 ^-Out-u^J 1 CjJ,^ \11 ‘<03^ B> 
^^jull 4 julu^ 1 ^ —i_uj a ll £)1)) 

^_slaLlJI ^_a 1_ 

^jt3 —kiVnjL *\ Jj j— ojLajJi ^1 j ^—lc 

CD l^)-2a. J_o £j| j _a Lo_A^jlCj 

^JJLJ Lo-O Cx3L^.I^J 4 V.\C_ 1 CiV 11 ^jxillJI 

Cu LouC | 1-txi j\ ^ \ 1 A Tl IdL-O I 

jX^JjljLO jL»_i_u| CD I J-> L<^ < -ul jj <lAz. 
(jC. cix^jJl ciljJj .jlx^VL 

4 A-^L-aJl CjLuui jlll J_osJ] 4_Lj_> 

i a \\\£l ^_a j_LajjJI ^jLj 1 aIc, «^-\^iaj\ 




Til_ sjl^JI 


4_jlLoX, 


L ^UJI Ij—j ill j jL-^j 


•. a-yUI jlfaasll f^\ 5 -jiijSlj- 

^jlj 4-C1 11 ol^)b^l 4 ^)-Clj • 

4_ol_lll — cd* 2i^^JJ 4 _jlj^lJI <^^iJI : • ^-s j — 4 11 

4_oL^J :4jJ^JL(ujJI • — 4_al -^*^->11 4 I < <i\^jJl 4fa^)-x.VjJI I^j-U-D• 

4-Jj^ x n 11 4_i_i^J»J I 4 til it *3~L I ^.LojJI — ^_^al_i^JI — — ^_j^j^jl1J 

A a a a ^ ^j *i Cd^sJI CD^ba-o ; j L^.C • ^_Cu_oj — cd Lc-jpAl I 

42jU 111 _)! J Ijl^a • ^j-UwVaJI — Jmttij^l ^0^-t-VjJl 4Jl^5 l~>I I i • 

4^j_cill :Cu^5JI • <L^jjJI — j> T'i'i 11^ 4-s 1 ^ is-* 1 b 4 -CLjlLJJ 

4-jlj 1 \ \\ 11 4^^lJl IjLlJ • CD-i^^Jl — ole.J)ikl,l J (_a t^> II ^j^^jlI S J^-Tll 

LaJI — ^jV^jlLI ^.l^_A^I • CD^^-i-i — Cptc-j)xLaXI^ i_2uat-_<-<sJI 

rA , A t \ 11 ^jljJI — 4_a 1 -n. i.s~\ 11^ ^-Ol^-LI 4, i a i^-lCJ I 4^ jJhl I ii^jjJlXI • 
. ^ 1 * \ i— £_jj^2Lll^ *fi\ 11 4_3 lx_^_*_S l ^jl jJI : ( j^uJ| • 
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4-Lrt-a lJL-uS 

2012 


. (4* 4ts> f) — jjjtJ! <-11aa JS jL-uj £-jur\\j <(28 ^.d^II) 2012 ^.Ic. c 

: 1 ^" 1 a ", : ~i a j «^i^)) <1 aK j i " 11 «J|)) (JLaisI Aa_) 1 < A\) LljLjAJi <_uj_o ^bjl jlbVI ^_a 4_<_bj|jAil 1 ^"1 -^ t 


» oVUIl cJLii<JI I la ^ j 
is LuLAJj CjVIaII 6 j-3i L-UJ^)J XSj 


2d^jb* ^tl&l 

<LbV ' '' ^ J 4_ixb j*^lt 

jjfaM 

CjIjISojI 


2 \ \ , s~sc. ^ ^ Ic 

<Ul£j 

£'■41 

3 mlc jL^i 

oLub>L j <g-bjjd 


4_»jlu£> jVI ja-lfc 

OLdj£j 

[jjSJI jxi£] La.iv jJJ^au-u 
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